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SPECIAL REPORT: 

Light Aircraft 
At British Show 

General Electric Plug 
Nozzle Engine Firing 



From Aerojet’s 




Propulsion for 
TITAN, DYNA-SOAR, 
ADVANCED PROJECTS 

The missile: TITAN I, shown here in its 
first stage-separation flight. The power 
plants: liquid-propellant rocket engines— 
designed, developed, and manufactured 
by Aerojet-General's Liquid Rocket Plant. 

Supplier of engines for TITAN I and II, 
DYNA-SOAR, and BOMARC, 
the Liquid Rocket Plant is the nation's 
largest fully integrated facility for the 
research, development, and production 
of liquid rocket engines. 

• In-Space Rocket Engines 

• Large Boosters 

• Pre-Packaged Liquid Rockets 




LIQUID ROCKET PLANT 


Engineers, scientists— investigate outstanding opportunities at Aerojet 



space systems planning and 
engineering in a unique role 

The scientists and engineers of Aerospace Corporation are in the fore- 
front ofadvanced planning and generalsystemsengineering. Their unique 
role : critical civilian link uniting government and the scientific-industrial 
team developing space systems and advanced ballistic missiles. In pro- 
viding broad scientific and technical leadership to every element of this 
team, they are engaged in activities spanning the spectrum from formu- 
lating new weapons systems concepts to technical supervision of the 
over-all industry team performing research, development, and test of 
missile/space systems. Specific activities include investigation of tech- 
niques for improving the state-of-the-art in propulsion, structures, guid- 
ance, communications and other engineering skills related to missile/space 
missions; feasibility studies of new weapons systems concepts and pre- 
liminary design of promising systems; formulation of development 
programs; conduct of critical experiments; technical supervision of the 
development and test program. Men with these backgrounds are invited 
to write to Mr. George Herndon, Aerospace Corporation, Room 101, 

P. O. Box 95081, Los Angeles 45, California. 

Organized in the public interest and dedicated to' providing objective leadership 
in the advancement and application of space science and 
technology for the United States Government. 



AEROSPACE CORPORATION 




BTR S 

Elastomeric 

Mountings 


the answer to high reliability for sensitive 

instruments, guidance systems, electronic equipment 


^Vre you concerned with high reliability for equip- 
ment with low vibration/shock tolerance? Is your 
application on aircraft, missiles, space craft or ground 
support equipment? 

Then here's the vibration isolator that gives you 
everything you need. 

Lord BTR (Broad Temperature Range) Elasto- 
meric Mountings cushion high G shock loads, isolate 
vibration to 2000 cps, give all-attitude protection, limit 
resonant amplification to approximately three or less. 
And this performance is unaffected by extreme environ- 
ments and temperatures from —65° to +300° F. Size 
for size, ounce for ounce, they pack more load-carrying 
and energy-storage capacity than any other isolator. 

Performance has been repeatedly proved on the 
most difficult applications. Even ultra-sensitive in- 
ertial guidance systems on operational ICBM’s are 
now protected by standard production BTR Mountings. 

Utilize this advance in vibration/shock/noise con- 
trol to achieve higher reliability for your project. 

Information on BTR Elastomeric Mountings is con- 
tained in Bulletin 301, available from your nearest Lord 
F ield Engineering Office or the Home Office, Erie, Pa. 



LORD MANUFACTURING COMPANY • ERIE, PA. 


AVIATION CALENDAR 


May 22-24— National Telemetering Confer- 
ence. Sheraton-Towers Hotel, Chicago, III. 
May 22-24— Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers. Hotel Sherman, Chicago. 
Mav 23-25— Quarterly Conference. Society 
of Automotive Engineers' Military Ground 
Support Equipment Committee. Con- 
tinental Hilton Hotel. Mexico City. 

May 23-25— Symposium on Large Capacity 

taT°Info™3^ 

M !w-Vea 2 pov^ 

Mav 26-27-First' National Conference on 
the Peaceful Uses of Space. Tulsa. Okla. 
Sponsors: NASA; Tulsa Chamber of 


May 27-30-1 3th Annual Wright Mcr 
Glider Meet. Davton. Ohio. 

May 31- June 2-University of Mich 
Seventh Annual Radar Svmposium, 
Arbor. Mich. 

June 2-3-1 2th National Maintenanct 
Operations Meeting. Reading A v 


Safety Council. Ex< 

Meeting. Lambert Fi 

June 6-8— International Instrument-A 
tion Conference & Exhibit. Inst: 
Society of America, Royal Yorl 
Toronto. Canada. 

June 6-1 1— Golden Anniversary of 
Aviation. Pensacola. Fla. 

June 13-15— National Joint Meetii 
(Continued on page 6) 


ction. National 
ve Committee 
St. Louis, Mo. 
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ERRYLOCK TEAM 


The Standard Cherrylock 

Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 


The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications- 
Even Greater Strength in the 
Short Grip Ranges 


Only the Cherrylock "2000" Team 
Gives you All These Advantages 


A-286 Stainless Steel — Monel— Aluminum 


The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available. Positive 


with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 . BEAVER FALLS, PA. 
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Highest 

performance, 

smallest 

size... 

CEC’s NEW 
HIGH-LINE, 
LOW-DIFFERENTIAL 
TRANSDUCER 



There’s a port on each end 
of CEC’s Type 4-351 Un- 
bonded Strain Gage Pres- 
sure Transducer — and both 
are suitable for corrosive 
liquid or gas media. This 
new instrument is an ideal 
high-line, low-differential 
transducer for use in orifice- 
plate flow meter applica- 
tions. 

The 4-351 is the smallest 
unit of its type on the mar- 
ket and ofFers the highest 
performance of any compar- 
able instrument. Look at 



Differential pressure 
range — ±15 psid through 
±100 psid. 10 x' overpres- 

Line pressure rating — 
5,000 psi. 

Sensitivity — ±60 mv. 

For complete informa- 
tion, call your nearest CEC 
sales and service office or 
write for Bulletin CEC 
4351-X2. 


Transducer Division 


CEC 


CONSOLIDATED ELECTRODYNAMICS/ pasadena, California 


A SUBSIDIARY O! 


R PRODUCTS THROUGH IMAGINATION 


AVIATION CALENDAR 


(Con 


n page 5) 


f the Aerospace Sciences and 
American Rocket Society, Ambassador 
Hotel, Los Angeles, Calif. 

June 13-15— 57th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Den- 
nis Hotel, Atlantic City, N. J. 

June 14-15— Fifth Annual Conference, Prod- 
uct Engineering and Production, Institute 
of Radio Engineers, Sheraton Hotel, 
Philadelphia, Pa. 

June 19-21-Space Flight and Re-entry 
Trajectories Symposium, International 
Astronautical Federation's International 
Academy of Astronautics, Paris, France. 

June 19-21— Institute of Navigation— USAF 
Symposium on Supersonic Air Transport 
Navigation, Western Hills Hotel, Ft. 
Worth, Tex. 

June 22-23— Eighth Annual Symposiut 


Park, Colo. 

June 26-28— Fifth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shorcham Hotel, Washington. 
June 26-28— European Symposiur 


Technology, British Interplanetary Soci- 
ety, London. England. 

June 26-30— Special Technical Conference, 


American Institute of Electrical Engi- 
neers’ Aerospace Transportation Com- 
mittee, Benjamin Franklin Hotel, Phila- 
delphia. 

June 27-29— International Symposium on 
Analytical Astrodynamics, Santa Barbara, 
Calif. (Contact: Capt. J. L. Gilbert, Air 
Force Office of Scientific Research, Wash- 
ington 25, D. C.) 

June 28-30— Joint Automatic Control Con- 
ference, University of Colorado, Boulder. 

June 28-July 1— Annual Meeting, Institute 
of Navigation, Williamsburg Inn, Wil- 
liamsburg. Va. 

July 17— Air Force Contract Aviation Serv- 
ices Symposium, National Aeronautical 
Sen-ices Assn.. Hotel Washington, Wash- 
ington, D. C. 

July 24-26-Air Traffic Control Facilities 
Symposium, Electronic Maintenance En- 
gineering Assn., Mayflower Hotel, Wash- 
ington, D. C. 

July 25-Aug. 10— International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, 111, 

Aug. 1-3— Fourth Western Regional Meet- 
ing, American Astronautical Society, Sher- 
aton-Palace Hotel. San Francisco, Calif. 

Aug. 7-9— Guidance and Navigation Confer- 
ence, American Rocket Society, Stanford 
University. Palo Alto. Calif. 

Aug. 22-25— Western Electronic Show and 
Convention, Cow Palace, San Francisco. 

Sept. 4-10-1961 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors, Famborough, England. 

Sept. 6-8-National Symposium on Space 
Electronics and Telemetry. Institute of 
Radio Engineers, University of New 
Mexico, Albuquerque. N. M. 

Sept. 10-12-National Convention, National 
Aeronautic Assn., Wcstbury, N. Y. 

Oct. 2-7— 12th International Astronautical 
Congress. Washington, D. C. 

Oct. 9-1 3— American Rocket Society's 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum, New York, N Y. 



Beech radio-controlled Army 1025 and Navy KDB-1 . . . 

Low-cost operational missile target of proven 
reliability, adaptable to many requirements 


Designed to meet advanced weapon systems training and 
evaluation requirements, the Beech Army 1025/Navy 
KDB-1 has already demonstrated its reliability in a wide 
variety of missions. In addition, it can be easily adapted, 
at low cost, to perform other missions in the fields of recon- 
naissance, BCR and anti-submarine warfare. With a top 
speed of 300 knots, it can fly at altitudes in excess of 


40,000 feet and can carry interior payloads of up to 200 
pounds and up to 4 cubic feet. 

Already operational and simple to use, the 1025/KDB-l 
can be supplied rapidly to field commanders and can be 
operated by relatively unskilled people. All equipment 
and tools required for ground support are fully developed, 
available and ready for use. 







BEECH AIRCRAFT CORPORATION • WICHITA 1, KANSAS 





The Air Force's Mach 2 B-58, produced by the Convair Division of 
General Dynamics, packs maximum mission performance and flexi- 
bility into a minimum weight and space structure. The Hi-Lok Fastener 
is highly suitable to this advanced structural design and is used in a 
variety of conditions. 


PROVIDES CONSISTENT PRELOAD 
IN ALL GRIP CONDITIONS... 



Used primarily in shear applications, the Hi-Lok provides a prede- 
termined clamp-up or ultimate tensile value which is highly consistent 
with all other Hi-Loks in the same joint. Unlike a swaged type fastener, 
the Hi-Lok retains the same consistent tensile value in all grip condi- 
tions, minimum through maximum. 

For open structural areas, Hi-Loks can be installed quietly by one man 
at rates up to 45 per minute using automatic installation tooling. In 
corrugated areas, Hi-Loks can be used without risk of damage to the 
adjacent structure because Hi-Lok tooling engages the fastener away 
from the bearing face. Where return flanges restrict access, the Hi-Lok 
offset, 90° and extended tooling provide the necessary reach. 

Hi-Lok tooling is simple and inexpensive. It is comprised of adaptor 
tools fitted to standard, multi-purpose air drivers which may be found 
in any shop. 


hi-slear 


CORPORA T! ON 





Story Behind 
in Ground Support 



Fruehauf is the largest Ground Support Equipment specialist— with 
extensive design, research, development and production facilities de- 
voted exclusively to your G. S. E. problems. 

Fruehauf’s coast-to-coast facilities are described in a new 20-page, 
3-color brochure— “Fruehauf G. S. E.” — just off the press. 

. . . Two separate and complete divisions— Military Equipment Divi- 
sion, Detroit, and Missile Product Division, Los Angeles 
. . . Over 2,400,000 square feet of manufacturing space available for 
your G. S. E. production 

... 11 modern manufacturing plants spaced across America 
. . . Over 70 factory-branches to efficiently serve both military and 
civilian needs 



Proven ability on a staggering number of prime and sub-contracts 
Over 45 years of design and engineering skill in the transportation 
industry. 


MILITARY EQUIPMENT DIVISION - DETROIT 32, MICH. 
MISSILE PRODUCTS DIVISION - LOS ANGELES 58, CALIF. 


PDM PIONEER IN SPACE SIMULATION 




FOR GENERAL ELECTRIC VALLEY FORGE 

The largest high vacuum chamber now under con- 
struction— 32 ft dia x 54 ft high. Designed for ultimate 
10- 9 service, this chamber has a polished stainless 
steel interior. Pump ports are equipped with PDM- 
designed liquid nitrogen cooled elbows. The vessel 
contract includes a pumping system designed and 
furnished by Consolidated Vacuum" Corporation. 


a primary source for COMPLETE 
ENVIRONMENTAL FACILITIES 


■ High Vacuum Experience 

■ Field Erected Systems 

■ Cryo-Panels and Refrigeration 

■ Diffusion Pumping 

■ Stainless, Aluminum 
and Alloy Fabrication 

■ Solar Simulation 
• Dynamic Model Supports 


FOR CHANCE 


This polished chamber 
of stainless steel for 
Chance Vought's orbital 
simulation is 12 ft dia x 
16 ft long. In service, 
pressure will be reduced 
to lxlO'mm Hg, or 
1,100,000 ft. Lower 
photo shows mass spec- 
trometer testing. 


WRITE, PHONE, WIRE 


PITTSBURGH - DES MOINES STEEL COMPANY 


GENERAL OFFICES: Neville Island, Pittsburgh 25, Pennsylvania . FEderal 1-3000 • District Offices in Principal Cities 


PLANTS AT: Pittsburgh, Warren, Bristol, Pa. • Baltimore • Birmingham ■ Des Moines • Provo, Utah • Casper, Wyo. • Santa Clara, Fresno, Stockton, Calif. 
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i BONDING 
it BETTER for i 

11 l ' . 1 


IN A RAPIDLY INCREASING NUMBER 
OF MANUFACTURING OPERATIONS, 
THE ANSWER IS YES... bonding can do 
a better job and can do it at less cost! Rohr is 
a pioneer in adhesive bonded metal techniques 
and structures and is projecting this 
unparalleled capability to the solution of many 
new manufacturing problems. 


e 
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Insulation News from J ohns-Manville 


Min-K soars 
through space 
-and back! 


J-M INSULATION, WITH k 
LOWER THAN THE MOLECULAR 
CONDUCTION OF AIR, SHIELDS 
AGAINST EXTREMES OF 
HEAT AND COLD 


As the Mercury Space Craft is launched, orbits and 
is recovered, exterior temperatures range from 
around — 100F to plus 1600F. Yet, only inches 
away, inside the space vehicle, temperatures never 
fall below or exceed comfort and health levels. The 
reason? Two Johns-Manville insulations, selected 
by McDonnell Aircraft Corporation and the NASA, 
are doing their job to perfection. They are the only 
thermal insulations used in the space craft. 

One of these is Min-K, the super insulation for 
critical areas. This unique material exhibits a 
marked reduction of thermal conductivity as at- 
mospheric pressure decreases. Min-K also pos- 
sesses a thermal diffusivity lower than ordinary 
materials which weigh five times as much. Thus, 
it is possible to control thermal transients at a 
fraction of such weights. 

For other sections of the Space Craft, where 
controlled heat flow was necessary, J-M Thermoflex 
RF Felt was used. Together, the Johns-Manville 
insulations make up a team that helps solve the 
space travel problem. 

Solving insulation problems is a Johns-Manville 
specialty. For assistance on your problems, details 
on Min-K and other J-M aviation insulations, write 
J. B. Jobe, Vice-President, Johns-Manville, Box 
14, New York 16, N. Y. In Canada: Port Credit, 
Ontario. Cable address : Johnmanvil. 


Johns-Manville 


m 


13 




HEW 

ANSCO-TAINER! 



Gives you complete safety 
in storing and transporting X-ray 
films phis these important extras: 


light 

3. Superior construction — protects 
film against artifacts. 

4. Durable — Long-wearing plastic fin- 
ish resistant to stains. 

5. Perfect size — carries just the right 
amount of film needed to do the job 
. . . will hold a 75 sheet interleaved or 
150 sheet non-interleaved Pouchpak 
from a Superpak or Bulkpak® carton. 


7. Easier darkroom handling — cover 
opens and closes with ease in dark. 
But the new ANSCO-TAINER has to 
be seen to be appreciated! Handsome, 
versatile, the perfect darkroom-to- 
equipment-area X-ray film carrier. 
Pack it, pick it up and go ... no bulky 
cases when bulk is unnecessary. As 
protective and as safe for your film, as 
the darkroom itself! Ansco, Bingham- 
ton, New York, A Division of General 
Aniline & Film Corporation. 


Ansco 







Or let us mail you this! 

It tells you what aluminum equipment is up for defense bids. 

Kaiser Aluminum's weekly Sales Lead Bul- 
letins are the only comprehensive source 
that alerts you to upcoming defense proj- 
ects involving aluminum. ■ These bulletins 
are an exclusive highlight of Kaiser 
Aluminum's Defense Marketing Service. This 
unique service also offers you invaluable 
assistance in diversifying to other mar- 
kets, military or commercial. ■ In addition, 
you can rely on our nationwide staff for: 

(1) basic assistance in preparing defense 
bids, (2) recommendations for alloys and 


methods best suited to a profitable bid, 
(3) technical and metallurgical assistance 
in production phases following bid awards. 
■ Would you like to get the full scope of our 
Defense Marketing Service? Write us today 
on your company let- 
terhead. Kaiser Alum- V 

i»„. iCh..ical S,!,,. * MSCR ^5Z, nu „ 

Inc . , Dept . 847 , 300 V 

Lakeside Drive, Oak- ( 

land 12, California. 

See HONG KONG and MAVERICK weekly, ABC-TV Network. 





Self-Aligning . . . 
Even with 
Commercial 
Tolerances 


MINIATURE ELECTRICAL CONNECTORS 


(Ad vet lit 


Airborne DC 
Amplifier 


Small, solid state, direct-coupled 
DC amplifier weighs only six ounces. 
Less than five cubic inches in vol- 
ume, this rugged, hermetically 
sealed instrument is available with 
solder, plug-in, coax or combination 
header arrangements and a variety 
of mountings. DC gain is 200 to 1000 
±0.75!?. Input capability is 5 milli- 
volts differential at maximum gain; 
output capability is ±5 volts into 
not less than 20K (single-ended). 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 


Temperature 

Transducer 



Small probe-type device for high 
and low temperature applications 
where high pressures and severe 
flow conditions are imposed. Precise 
liquid or gaseous measurements to 
800°F. Tiny sensing element of de- 
posited platinum film allows high 
base resistance, extreme linearity, 
wide range capability, and fast re- 
sponse, Approved for ICBM envi- 
ronments. 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 


VHF-UHF TRANSMITTERS 



Proved in history's most demanding environmental laboratory — outer space — the 
custom designed unit shown above is typical of the development skill and production 
capability available from Microdot. The unit shown in miniaturized, pressurized, and 
features a solid state power supply that cannot be damaged by input/output overloads. 
Units are available in a complete range of modulation — CW, FM, Phase, and Pulse, 
with frequency coverage 100 to 5000 mc/s and output from 100 mw to 10 watts. 


acquisition of Spectralab Instrument Company. The highly regarded development 
skill, production capability, and working experience of Spectralab in the field of 
VHF and UHF cavities and related instrumentation is available from Microdot's 
Instrumentation Division. This equipment, outstanding in its attention to miniaturi- 
zation and ruggedness, is a vital part of such important projects as Pioneer V. Jupiter, 
Atlas. Pershing, Redstone and Echo I. 


UHF Telemetry Transm 
stabilized circuit, with t 
This approach allows a 
ventionally required to 


litters, Models 2406 and 2409, use a unique, automatically 
the output frequency referenced directly to a quartz crystal, 
i greatly reduced size compared to the multiplier chain con- 
achieve crystal stability, as well as increased reliability due 


The transmitters have their own solid state power supply designed to provide a high 
ratio of rf output power to total power input. The frequency modulation circuitry is 
sufficiently linear to -introduce completely negligible distortion to the modulation 
signal. For further information. Call Microdot or write for catalog sheet TT-1. 


SPECIFICATIONS 



Weight: 


2200-2300 mc/s 
1435-1535 mc/s 
±0.001% 

10 watts 


MICRODOT INC. 

220 Pasadena Avenue. South Pasadena. Calif. 
MUrray 2-3351 SYcamore 9-9171 


PCM/FM, PAM/FM, FM/FM 
28 vdc 

-40 C C to +70°C 
10 g, 5-2000 cps 
34a" x 744" x 11" 

12 pounds 
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Hit the moving target sooner! Make the missiles fly faster. Increase payloads, increase range, decrease 
missile sizel ■ These urgent demands call for more push per pound of solid propellant— and per dollar. 
And squeezing more and more energy out of fuels is a big part of our solid work at GCR. Recent example: 
Nitroplastisol— new double-base composite-type propellant. Immediate application: Army's new Mauler 
mobile ground-to-air missile. Future uses: high mass-ratio upper-stage motors, small ICBM, ejection motors, 
orbit and retro motors, and many more. GRAND CENTRAL ROCKET COMPANY 

REDLANDS, CALIFORNIA 



EDITORIAL 


MR-3 in Perspective 


Looking back on the successful voyage of Astro- 
naut Alan Shepard in the Mercury capsule atop the Red- 
stone booster, it is obvious that this is one of the best 
things that has happened to this country in many years. 
The MR-3 space shot must be viewed in its proper tech- 
nical perspective as an early phase testing of the equip- 
ment and men who have embarked on the tremendous 
task of exploring space. But it must also be viewed in the 
proper psychological and political perspective of these 
troubled times. 

MR-3 was a great engineering triumph with every 
system, subsystem, valve, relay, circuit and switch work- 
ing well nigh perfectly in a fabulous sequence that 
matched performance with predictions so closely that 
in retrospect it is hard to distinguish between them. 

It was also a great triumph for the astronauts who had 
the courage to volunteer for this necessary step in the 
exploration of the unknown, and the determination to 
stick with their chosen task despite all the early prob- 
lems and disheartening experiences that are inevitably 
a part of any basic new exploration. 

Impact on America 

But more important perhaps than these aspects was 
the impact of MR-3 on the American people, their 
political leaders and on American prestige around the 
world. 

• First, it helped crystallize a decision already in its 
formative stages within the top levels of the Kennedy 
Administration to get into the space race in earnest, 
and proclaim the goal of achieving international emi- 
nence in space as a firm national purpose. The public 
manifestations of this decision, reinforced in large meas- 
ure by the demonstration of MR-3, will be forthcoming 
in the next few weeks as more money is added to both 
civil and military space programs and the President him- 
self proclaims our firm national purpose to catch and 
surpass the Soviet Union in this vital area. 

• Second, it proved to the rest of the world that this 
nation was not to be discouraged by its tardy entry into 
space, nor by the early successes of the Soviets. It proved 
that we have the vitality, technical skill and determina- 
tion to stay in this race until the full course is ran and 
that we will not quit after a few desultory laps and 
let the laurels pass to the Soviet Union by default. 

• Third, it provided one of the most dramatic contrasts 
between the open freedom of this country and the re- 
pressive secrecy of the Soviet Union that has reverberated 
around the world and reflected enormous credit on our 
way of living. It demonstrated to billions of people all 
around the globe far more clearly than anything we have 
done in recent years just what our concept of freedom 
really is and how it works in our own land. 


• Fourth, it provided a badly needed sense of pride for 
us at home, coming as it did after a long stretch of 
discouraging news going all the way back to Sputnik I. 
It made millions of Americans feel prideful that we arc 
still producing pioneers such as Cdr. Shepard and his 
fellow astronauts, and the thousands of technicians who 
are supporting their effort in the design, fabrication and 
operation of their space exploration vehicles. 

Blood, Sweat, Money 

The success of MR-3, however, should not blind either 
the American people or their leaders to the long, hard 
road that lies ahead both in our own steps toward outer 
space and in our newly-found determination to lead the 
world in this endeavor. This road will be paved with 
spectacular failures that will extract a high price in blood, 
sweat and money and we shall have to pay it in the full 
glare of worldwide publicity without wavering in our 
purpose to achieve the ultimate and inevitable success 

Despite the success of MR-3, we are still in a long 
stern chase with the Soviets in space. It is evident from 
the details of the Soviet’s Vostok space ship that they 
have considerable lead not only in the field of boosters 
big enough to hurl heavy payloads into orbit but also in 
the bioastronautics systems required for long space voy- 
ages. This vital area of bioastronautics is another case 
where the full technical resources already available in this 
country' have not yet been properly marshaled nor ad- 
dressed to the space tasks ahead. 

Spectacular Proof 

The initial space voyages of Maj. Gagarin and Cdr. 
Shepard have proved in spectacular fashion that man not 
only can survive in space but can work under the condi- 
tions imposed by spaceflight. These performances should 
permanently rout the scientific conservatives who have 
consistently scorned the possibility of man functioning 
usefully in space and have tried, almost too successfully, 
to label as wasteful folly the Mercury man-in-space pro- 
gram and its proposed follow-ons such as Apollo. 

We must be reconciled to the Soviets making longer 
and more complicated manned space voyages than our 
Mercury program can ever produce, but we must not lose 
this new-found determination to pursue the space race 
with all of the technical resources at our disposal as a 
basic national purpose. For not only will our achieve- 
ments in this area serve as an international demonstration 
of our vitality, skill and determination but they will pro- 
duce an enormous technical fall-out that will flower into 
basic improvements in the life of mankind all over this 
tiny planet. —Robert Hotz 
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Texas Instruments 

INCORPORATED 


APPARATUS 


WHOS WHERE 

INDUSTRY OBSERVER 

i i r oir 


► Air Force has a scientific payload piggyback program scheduled for 22 
Atlas Bights, with the first shot planned this week from Cape Canaveral 
using an Atlas E. Atlas F probably will be used late in the series. Piggyback 
payloads, none carrying live subjects, will be allotted to industry, universities 

Center have instruments in the first payload. 

J. ^.'^FTahoit^ eascutive vice president. 

tem, to be called Zemar, are under study by Army Ordnance Corps. 

US 

or 1,000 lb. in a 22,300-mi. orbit. Agcna C would have twice the capability 
of Agena B, probablv achieved by doubling the Agena B's tank volume. No 
development has been funded. 

I L V P Reto. n diTOto™Ge a iSl rVrelopn.CTt 

with greater detection range than the AQS-12 equipment the U. S. Navy 
will try with the HU2K. The helicopter would operate from a platform on 

-Dr. Harry Pcarbnan, manager; Administra- 

liiiiiS 

50-ft. visibility conditions. 

► Pratt & Whitney has successfully fired the LR-1 1 5 oxygen-hydrogen engine 




shut down. 

l!, C n “»r 

ic T.,1,. in .... A (Inc li' Knllittin flicllt (mm NnC 

Division. Mr. Baker, former^ presided of 

s; f xms sj&s 

retiring. 

experiment, and Space Labs, Inc. developed the telemetry system. 

J2£S=r-4E g'TSE.;^ 

► NASA’s second nuclear emulsion recovery vehicle is scheduled to be 
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► Proposals will be submitted July 10 under field Army ballistic missile de- 


Army Rocket and Guided Missile Agency. 


► Pratt & Whitney proposed a feasibility study of a high pressure oxygen- 
hydrogen rocket engine W mmtl. in ro.,ron,e t" 
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Carnegie Award for Heroism and the Fred- 

and USAF (AW Mar. 20, p. 50). Advantage cited for the engine is 
that it would enable a single stage vehicle to boost a payload into a 300-mi. 


► Next Midas early warning satellite development shot will carry some equip- 

► Northrop Norair Division has proposed development of an adapter to 

(Continued on page 135) 

istration’s Mercury manned space capsule. Proposal stemmed from a com- 
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Washington Roundup 

Space Scrutiny President Kennedy's request for more space funds (sec p. 26) will set off reviews 

‘ ' in Congress of the administrative machinery in the two agencies that will spend the 

extra money-National Aeronautics and Space Administration and elements of Defense 
Department. The House Science and Astronautics Committee is expected to be the 
first to conduct such a review— probably a week after the President submits his 
money request. 

Dispute between the Air Force and the Navy on whether the U. S. should work 
toward land or sea missile launching bases also is expected to surface in House space 
committee hearings. USAF would like land bases in equatorial countries so the courses 
of missiles do not have to be changed on the way to some targets. Navy contends that 
launching from ships or from sea platforms makes more sense. The committee will try 
to bring the argument into focus at hearings on equatorial launch sites, set for this week. 

An eagerly-awaited expression of the government’s anti-trust policy on commercial 
communications satellites has been made by the Justice Department. It advised the 
Federal Communications Commission last week that it believes such a system should 
not be owned or controlled by a single private organization, regardless of the extent 
to which the organization might be subject to government regulation. 

Justice said all interested common carriers should have an opportunity to participate 
in system ownership and to have unrestricted, non-discriminatory use of such a system. 
Aerospace producers of communications satellites also should be given a chance to par- 
ticipate in ownership, but this should not be a requirement for them to bid on 
satellite contracts. 


Goldberg’s Tightrope 


Labor Secretary Arthur J. Goldberg is walking a tightrope in his effort to achieve 
labor peace at missile bases (see p. 26). On one side of him are Sen. John McClellan 
and others in Congress who arc ready to press for anti-strike legislation. On the other 
are labor chiefs who supported President Kennedy's campaign and charge that McClel- 
lan’s hearings have been unfair to them. 

Goldberg, who has been successful in similar missions, is holding daily meetings 
trying to persuade all parties that the President just wants an equitable agreement to 
keep the missile program moving swiftly. Likely results arc pledges by labor to go 
all-out to settle disputes without strikes, and appointment by the President of a citizen 
panel to take over when regular collective bargaining negotiations break down. 

Atomic energy program has such a panel, headed by former Federal Mediator 
Cyras Ching— one of the men Goldberg is consulting. The Citing panel makes recom- 
mendations for settlement after regular efforts fail. This exerts public pressure on the 
disputing parties. 

Goldberg will oppose no-strike legislation. He feels strikes are a legitimate economic 
weapon at defense plants as well as elsewhere. 

Defense Secretary Robert McNamara, who has been a popular witness on Capitol 
Hill, has had his first rebuff from Congress. When he learned that armed services 
committees intended to put money for manned bombers into the budget, he made a 
special trip to the Hill to protest, but had no luck. One committee added $337 million, 
the other added S525 million (see p. 27). 


Information Flow 


A freer flow of information from the government won two skirmishes last week, 
in spite of earlv indications that the President might limit the flow and continued 
evidence that Secretary McNamara feels the U.S. gives away far too much data (see 
p. 39). 

President Kennedy met with editors and publishers to discuss lus earlier request 
for “restraint'' and some voluntary censorship from the press, and apparently reversed 
his former stand, indicating there is no need for action at this time. 

He also reiterated remarks made at a press conference after Astronaut Alan Shepard’s 
successful flight that put the U. S. firmly in the position of keeping its space shots open 
to public view in spite of the bad propaganda effect that failure could bring. 

Shortly before Shepard’s flight, a number of the President’s top political and 
scientific advisers exerted extreme pressure on him to postpone the shot until the U. S. 
position in international politics was stronger, or at least to close the shot to the press. 
Others risked their careers to fight this point of view, and the gamblers-including 
President Kennedy-won handsomely. 

Two offices under the Air Force deputy chief of staff for plans and programs are 
being disbanded after coming under Administration fire for opposing proposed defense 

E ol icy changes. Brig. Gen. Noel F. Parrish, assistant to the director for plans, will 
ecome director of the Research Activities Institute of the Air University and Brig. 
Gen. Robert C. Richardson will become deputy director of the Military Assistance 
Division, U. S. European Command in Paris. —Washington Staff 
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Kennedy to Launch Major Space Effort 


New budget request, expected to total 8600 million, 
seen as beginning of attempt to outdistance Soviets. 

By George C. Wilson 

Washington— President Kennedy has made a (inn, basic decision to 
launch an all-out effort to put the U. S. ahead of Russia in the space race, 
lie will delineate his reasoning soon in a major policy statement and follow 
it with a detailed request to Congress for more money— probably as much 
as S600 million, with $500 million going to the National Aeronautics and 
Space Administration. 

This decision, reached gradually by the President during his first three 
months in office, rejects the conservative viewpoint within the Administra- 
tion that spending money to send men to the moon and to the planets 
amounts to stunting, not solid scientific achievement. 


This conservative view was held by 
President Eisenhower and is shared 
now bv some officials within President 
Kennedy's Administration, including 
some scientific advisers and some NASA 

Decision to ask for an increase of 
approximately 25% in the combined 
Fiscal 1962 civilian-military space re- 
quests of S2.4 billion resulted from a 
review of the space effort ordered by 
President Kennedy three weeks ago, 
following reversals’ for the U. S. in 
space coupled with trouble in Cuba 
and Laos. 

Crash Review 

The review was conducted on a 
crash basis, shortcutting the usual 
channels for developing a budget in- 
crease. The review involved the Vice 
President, Presidential Science Ad- 
viser Jerome B. Wicsner. the National 
Aeronautics and Space Council, NASA, 
Defense Department. Budget Bureau 
and other agencies. 

lire plan to give NASA $500 mil- 
lion and the Defense Department S100 
million will be contested privately, and 
perhaps publicly, by the military serv- 
ices. which contend it is time to admit 
that U. S. survival may depend on 
military space vehicles. They fear let- 
ting NASA and the military follow 
separate paths in space development 
"ill leave dangerous gaps, and that the 
present program is only a start toward 
the effort needed. 

So far. the Kennedy Administration 
has followed former President Eisen- 
hower's lead in portraying its space 
program as prunanlv a peaceful, scien- 
tific endeavor. 

The President's decision to acceler- 
ate the space effort parallels these 
other activities in the executive branch 
and in Congress aimed at giving the 
U. S. space and defense programs more 

• Labor Secretary Arthur J. Goldberg 


opened a scries of high-level meetings 
last week with government, labor and 
management officials preparatory to 
recommending presidential action to 
prevent further work stoppages at mis- 
sile bases. 

• House Science and Astronautics 
Committee prodded the Kennedy Ad- 
ministration to move faster on nuclear 
rocketry, expressed dismay that NASA 
was delaying a private program that 
promised to put the first communica- 
tions satellite in orbit, and authorized 
more money for NASA than the Presi- 
dent had asked. 

• Chairman of the Joint Congressional 
Research and Development Subcom- 
mittee on atomic energy said he would 
hold hearings to find out why the Ad- 
ministration canceled the Aircraft 
Nuclear Propulsion program. 


J85 Lift-Fan Testbed 

its T2J-1 Buckevc jot trainer as a testbed 
vehicle to flight-test the General Elec- 
tric J85 lift-fan VTOL concept. NAA 
proposal is in response to U. S. Army 
Trecom requests for proposals from in- 
dnstrv to supplv two airframes in the 
5.000-8.000-11). weight class that would 
be fitted with the GE lift-fan concept 
for flight test follow-on of some three 

plant and VTOL system. ' 

Approximately is airframe manufac- 

in the program— it is expected that at 

the GE JS5 VTOL concept. Indications 
arc that the program could nin some 
S3-S4 million. Trccom is expected to an- 
nounce awards of airframe modification 
programs in July. 


President Kennedy soon will use the 
powers of his office in an attempt to 
achieve the type of labor-management 
harmony needed to keep the missile 
program moving as rapidly as possible. 

Chairman John L. McClellan (D.- 
Ark.) of the Senate Permanent Investi- 
gations Subcommittee triggered this 
presidential interest by holding hearings 
which showed that the U.S. lost more 
than 400 man-years of labor (162,872 
man-daysl at missile bases because of 
327 work stoppages since 1956. Most 
of the trouble occurred at the Air Force 
Missile Test Center in Florida and at 
Vandenbcrg AFB, Calif. 

Reasons for Delays 

Witnesses blamed the Air Force, con- 
tractors, labor unions and Labor Depart- 
ment for the delays and stoppages. Com- 
mittee investigators detailed unusually 
high wages at the missile centers, includ- 
ing weekly pay for electricians at Van- 
denberg ranging from S41 5 to $670. 
The unions, according to testimony, in- 
sisted on working shifts that provided 
a maximum of overtime even when this 

Sen. McClellan lost his temper fre- 
quently through the hearings, declar- 
ing, "I would do anything to bring 
about expedition of this program be- 
cause I think our destine mav depend 
on it. I reallv do." lie repeatedly asked 
witnesses for suggestions for remedial 

Last week the Administration stepped 
into the picture. Secretary of Labor 
Arthur J. Goldberg said the missile pro- 
gram was of "the utmost urgency" and 
needed harmonious labor-management 

Goldberg announced a series of meet- 
ings with labor, management and con- 
ciliation leaders on the stoppages at 
missile centers. He said that after the 
meetings, scheduled to end carlv this 
week, he would make recommendations 
“promptly” to President Kennedy for 
"executive action to get uninterrupted 
work on the missile program." 

Coldberg declined to speculate on 
what form this executive action might 
take or whether it would obviate the 
need for the legislation Sen, McClellan 
is considering. But McClellan himself 
displayed a wait-and-see attitude by 
calling off the subcommittee hearing 
scheduled for the middle of last week, 
declaring that he did not wish to in- 
terfere with Goldberg's negotiations. 

The Defense Department also is re- 
viewing its contracting procedures. 
Goldberg and Secretary of Defense 
Robert S. McNamara discussed the 
missile labor troubles last week. 

Rep. Melvin Price (D.-Ill.), chair- 
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Senate Group Joins Bomber Drive, 
Adding $525 Million to Budget 


man of the Research and Development 
Subcommittee of the Joint Atomic En- 
ergy Committee, told Aviation Week 
he will ask Administration officials in 
special hearings this month or next to 
explain why they halted the Aircraft 
Nuclear Propulsion program. Price re- 
cently took issue with Secretary Mc- 
Namara's decision to cancel the ANP 
effort, and is readying a speech to detail 
the military advantages of a nuclear 

The House space committee in its 
report on the Rover nuclear rocket proj- 
ect said: "The development of a nuclear 
rocket is an essential step" in getting 
adequate propulsion systems. "The suc- 
cess of Project Rover will determine 
whether or not the U.S. will have a 
meaningful manned space exploration 
program.” 

Rover Speedup Urged 

The committee called for "basic 
policy decisions" on the degree of fu- 
ture emphasis to place on chemical and 
nuclear rockets and recommended accel- 
erating Project Rover by assigning it the 
highest national priority. 

In hearings early last week, the space 
committee heard officers of several com- 
panies describe their plans for a world- 
wide communication system in which 
signals would be bounced off satellites 
(AW May 8, p. 541. 

Chairman Overton Brooks (D.-La.) 
said the communications satellite sys- 
tem held great commercial promise. 
Rep. Joseph E. Karth (D.-Minn.) urged 
the interested industries to get together 
on one system so the government itself 
would not have to dictate one. 

James E. Dingman, vice president 
and chief engineer of American Tele- 
phone and Telegraph Co., declared his 
company could launch an experimental 
communications satellite this Decem- 
ber if NASA would supplv the Thor 
booster. 

Dingman said the company requested 
the booster formally last Dec. 14. but 
has heard nothing since from NASA. 
AT&T would pay for the booster and 
launching costs, he said. Rep. James G. 
Fulton (R.-Pa.) denounced the delav. 
and said: “We certainly need some more 
management in NASA." The commit- 
tee is expected to prod NASA for an 
early decision. 

The committee's effort to develop 
what Rep. Brooks calls "a sense of 
urgency" about the space program also 
showed itself in the Fiscal 1962 NASA 
authorization bill, which the commit- 
tee sent to the House Boor carlv last 
week. The committee authorized $1,- 
576,900.000. or $126,600,000 more 
than President Kennedy requested. The 
major increases were for the Apollo 
three-man space vehicle, Rover and 
solid-propulsion programs (AW May 8, 
P- 27). 


By Katherine Johnson 

Washington— Drive in Congress— 
with widespread support and apparently 
no opposition— to continue the Boeing 
BA’, armed with Skybolt missiles, as 
the bomber backbone of Strategic Air 
Command into the 1970s was high- 
lighted last week when the Senate 
Armed Services Committee unani- 
mously added $525 million for "procure- 
ment of manned, long-range aircraft" to 
the President's Fiscal 1962 program. 

House Armed Services Committee 
previously approved, also unanimously. 
$337 million for the purchase of 
manned bombers which are now in pro- 
duction for SAC (AW May $ p, 26). 
Next step is action by the full House 
and Senate on the separate proposals of 

The actions were taken following ex- 
tensive closed-door sessions marked by 
congressional and Defense Department 
skepticism on the capabilities of mis- 
siles. the B-70 Mach 3 bomber Air 
Force has urged as a successor to the 
B-52, and the Convair B-5S. SAC’s new 
supersonic medium bomber. 

Both committees, writing their auth- 
orizations for Fiscal 1962 aircraft and 
missile procurement, left the selection 
between B-52 and B-5S to Air Force and 
Department of Defense. 

Secretary of Defense Robert S. Mc- 
Namara and Air Force Chief of Staff 
Thomas D. White, however, made it 
unequivocallv clear that their choice 
would be the B-52 in the executive 
testimony, released last week by Senate 
Armed Services Committee. 

Skybolt Advantage 

The fact that the B-52 is designed 
for Skybolt. enabling it to hit from 
many unpredictable directions at long 
distances from enemy targets, weighed 
strongly in its favor. Neither the B-70 
nor the B-5S is designed to launch Sky- 
bolt. Gen, White said that Air Force 
has received manufacturers’ studies for 
B-58 reconfiguration to adapt it to the 
missile, but that USAF is viewing these 
"skeptically.” 

Skybolt will go into the inventory in 
1965 and have an estimated four to fivc- 
vear life. B-52 life is estimated at 
eight years, and continued production 
is necessary to accommodate Skybolts 
into the 1970s. 

Gen. White expressed confidence in 
the eight-year life, but confirmed that 
the G and H models "are the ones that 
are in the biggest trouble." Lt. Gen. 
Mark Bradley, deputy chief of staff for 
materiel, confirmed Aviation Week's 


report (AW Feb. 20, p. 35) that there 
is "a terrific stress on the wing skin” 
in the later models, which carry fuel 
in the wings. "We are having trouble 
with the Gs and we predict trouble 
with the Hs, and it looks like we will 
probably have a major modification 
program to keep them flying,” he said. 

Neither the Eisenhower nor Kennedy 
Administration defense budgets for 
Fiscal 1962 included funds for either 
B-52s or B-58s. This would mean that 
production lines for both types would 
cease in mid-1962. 

B-52 Wing Requested 

Air Force has requested additional 
Fiscal 1961 financing, plus $230 million 
for Fiscal 1962, to buy an additional 
B-52H wing. 

The S525 million approved by Senate 
Armed Services would purchase' the one 
wing. 

At the congressional sessions. Mc- 
Namara viewed USAF's B-52 proposal 
as being temporarily shelved for later 
re-consideration— rather than flatlv re- 

If missiles were not as effective as we 
thought they might be, he observed, 
“we have a potential insurance program 
in the B-52. McNamara pointed out, 
however, that if production were once 
stopped— as it will be if funds are not 
included in the Fiscal 1962 budget— the 
cost of rc-starting it would be in the 
neighborhood of $300 million, and 
there would be a lapse of approximately 
two years before deliveries would 

"But we do have the opportunity to 
resume the B-52 production at a later 
date should that appear desirable," he 
emphasized. Asked by Sen. John Sten- 
nis (D.-Miss.) "if you should go back 
into the known bombers— those that arc 
in existence— you would be going to the 
B-52 rather than the B-5S," McNamara 
said "that is correct." 

McNamara was adamant against any 
acceleration of the B-70 program. He 
stated that he believes the program will 
be dropped after the development 
phase, and an alternative manned weap- 
on system selected as a follow-on to 
the B-52. He said "the program and 
its management needs a complete re- 

This indicates that even if Congress 
were to authorize and appropriate ad- 
ditional B-70 funds-now highly un- 
likely— they would be impounded by 
the Administration. The $575 million 
requested for Fiscal 1962 by Air Force 
for B-70 was reduced to S33S million by 
the Eisenhower budget and to $220 
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Mk. 5 Nose Cone on Atlas 

a Mk. 5 nose cone, designed for the 
sits atop a Convair Atlas E-se- 
rics missile at C3pc Canaveral. Fla. Novel 
combination of the two is due to USAF re- 
entry vehicle program office's requirement 
that all nose cones be adaptable and inter- 
changeable on any ICBM. Also. USAF fore- 
if Mk. 3 


going flight testing, decided 
5 units aboard the liquid-fi 
series is equipped with 


s still und 


to fly so 
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million by the Kennedy budget. 

Asked by Sen. Clair Engle (D.-Calif.) 
whether the B-70 should be developed 
and tested as a weapon system at the 
earliest possible time, McNamara re- 
sponded: 

"I definitely do not. I definitely do 
not. I don’t want any misunderstanding 
on this point. I think it would be a 
serious waste of this nation’s resources 
to pursue that program." 

McNamara reported that studies are 
under way on manned aircraft systems 
to fill two roles which B-70 is unsuited 
for. 

These are: 

• "A long-endurance aircraft which 
could maintain an air alert status, in a 
sense a cruising position, from which 
they could launch air-to-ground mis- 
siles.” A major objective of the sys- 
tem. McNamara said, would be to avert 
as far as possible, the high vulnerability 
of bombers on the ground in a missile 

• A strategic system for economic de- 
livery of conventional weapons. This 
system would look to a possible era of 
nuclear weapon control or deterrent bal- 
ance. B-70 would be even more uneco- 
nomic than missiles for deliverv of con- 
ventional fire-power. McNamara said, 
commenting that B-70 “would be so 
expensive per unit of non-nuclear de- 
struction as to be absolutely unworthy 
of procurement.” 

White Supports B-70 

Later. Gen. White challenged this, 
stating: "Greater weight than any other 
vehicle could be carried by the B-70 
and it is true that if the nuclear weapon 
is ruled out, this would be one of the 
most valuable items I can conceive 
of for the delivery of conventional 
weapons.” 

McNamara said consideration has 
been given to using B-70 as a re- 
coverable first stage for an orbital launch 
—and specifically as a first stage boost 
for Dvna-Soar— but it was rejected as 
"not practicable." 

Aside from some advancements in 
general technology, McNamara dis- 
counted the possibility of a commercial 
adaptation of B-70. Gen. White con- 
curred in this position. "We have dis- 
cussed this matter with the Chilian 
aviation authorities, and it does not have 
commercial possibilities," McNamara 

Adm. Arleigh Burke, chief of naval 
operations, supported McNamara’s posi- 
tion on the B-70: "I do not see that 
it has enough advantages over the B-52 
to warrant the expenditure because it 
does not gain enough. It is just as 
vulnerable, nearly as vulnerable, to a 
surface-to-air missile.” 

McNamara and Gen. White did 
agree that the B-58 is a valuable SAC 
element— but they do not want to pur- 


chase any more of the aircraft. 

Air Force asked for no B-5S funds 
in its Fiscal 1962 budget proposals, nor 
did it include the B-58 in its list of 
"essential” programs that could not be 
financed within its budget ceiling. 

Explaining his definite preference for 
continuation of B-52 production, rathe: 
than the B-58, Gen. White observed: 

“The B-58 does not have as much 
range as we would like it to have, and 
it does not carry a multiple bomb load. 
It carries one weapon in a pod. Now 
that one weapon is a big weapon and 
it can go in at very high speeds and 
with refueling it can reach many tar- 
gets. But adding it all up, it was a 
fairly expensive weapon system for the 
effectiveness that it could achieve in 
comparison with other weapon svs- 
tems." Cost of the B-58. USAF re- 
ported, has dropped from S25 million 
each for the initial aircraft, to SI 7 mil- 
lion each in Fiscal 1960, and to Sll 
million each in the final Fiscal 1961 
purchase. Current B-52 cost is S8.7 
million each. 

Missile Cost 

McNamara reported these missile 
unit costs: Minuteman in silo, S3.2 
million; mobile Minuteman, S5 mil- 
lion; Polaris, S9.7 million. 

The $525 million for SAC bombers 
was the only change made by Senate 
Armed Services in the Administration’s 
aircraft and missile procurement pro- 
gram for Fiscal 1962 (AW Apr. 3 p. 
26). The committee voted down S169 
million proposed bv Sen. Strom Thur- 
mond (D.-S. C.) to' move Army's Nike 
Zeus anti-missile missile into produc- 
tion. McNamara indicated that S8.5 
billion is an optimistic estimate of the 
cost for effective deplovment of Nike 
Zeus. 

Midas in Doubt 

While endorsing S60 million more 
than the $147 million recommended in 
the Eisenhower budget for Midas, 
aimed at cutting the 15-min. warning 
of missile attack by Ballistic Missile 
Early Warning System in half, Mc- 
Namara was skeptical of the outcome 
of the Midas program: 

"There are a number of highly tech- 
nical, highly complex problems asso- 
ciated with this system. The problems 
have not been solved, and we arc not 
prepared to state when, if ever, it will 
be operational.” 

In addition to S337 million for 
bombers, House Armed Serv ices added 
these three items to the President's 
program, which next goes to the Mouse 
floor for action: S21.5 million for turbo- 
fan engines for Military Air Transport 
C-135 cargo aircraft; S25 million for 
three long-range jet executive aircraft, 
and $10 million for nuclear-powered 
guided missile frigates. 
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Atlas Tests Key to Manned Orbital Fli gh t 


By Edward H. Kolcum 

Washington-Success of the first 
manned Project Mercury' ballistic flight 
shifts the burden for the next major 
U. S. space milestone— manned orbital 
flight— directly to the performance of 
the Atlas launch vehicle in two devel- 
opment tests considered essential be- 
fore man can be sent into orbit. 

Although the success of the Redstone 
ballistic flight may permit reduction of 
the suborbital program to only two 
more manned missions, timing of 
manned orbital flight is keyed directly 
to the engineering confidence which 
must be developed from Mercurv-Atlas 
4 (MA-4), a single orbit flight without 
a passenger, and MA-5, a three-orbit 
mission carrying a chimpanzee. 

Introduction of Cdr. Alan B. Shep- 
ard, Jr. into the Mercury-Redstonc 3 
(MR-3) capsule system as an engineer- 
ing test pilot and scientific ob- 
server resulted in a wealth of technical 
data which is not expected to differ 
appreciably from predicted performance 
(see p. 31). 

Non-Technical Impact 

Degree of the non-technical impact, 
however, could not be predicted before 
the May 5 mission, and it continues to 
be reflected in: 

• National pride, politically and scien- 
tifically. Shepard's flight brought the 
first major boost in morale since Sput- 
nik I in 1957 and came at a time when 
White House leadership was under 
extreme pressure after the Cuban and 
Laotian political setbacks. 

• World prestige, which came from the 
completely open manner in which the 
launch and recovery were conducted. 
James E. Webb, National Aeronautics 
and Space Administration chief, took 
a propaganda gamble on the success 
of the flight by joining the advocates 
of an open shot. He prevailed against 
the wishes of several top presidential 
advisers, who were not as confident of 
success. Nearly 100 foreign corre- 
spondents were accredited to cover the 
launch with about 400 U. S. newsmen. 
Few foreign papers fail to contrast the 
Shepard flight with the secrecy sur- 
rounding the orbital mission of Soviet 
Maj. Yuri Gagarin. 

• Confidence in the national scientific 
capability, damaged by the scries of 
dramatic Soviet space shots, has been 
largely restored. NASA's leadership in 
the space effort, which it has been 
forced to defend continually since it 
came into existence in 1958, has been 
reinforced to the point where its pro- 
grams apparently will be funded fully 
(see p. 26). 


• Support for an integrated national 
space effort, which was lukewarm be- 
fore the manned ballistic shot. A 
solid success like MR-3 was useful in 
illustrating that a NASA-Dcfensc-in- 
dustry team is mutually essential for 
Mercury and other space projects. 

Although NASA officials consistently 
caution that the Mercury-Redstonc 
flight should be viewed in its proper 
context— as a first step toward manned 
orbital and interplanetary exploration 
missions— the May 5 feat erased the 
skeptical view of the Eisenhower Ad- 
ministration that Russia will reap all 
the prestige value which can be ob- 
tained from space flight. 

The Kennedy Administration, which 
at first approached space with a caution 
discouraging to NASA scientists, has 
reacted to the MR-3 mission in a man- 
ner which promises a new level of 
White House support for the agency. 
As final preparations were being made 
for the flight. President Kennedy pre- 
dicted a "substantially increased space 
effort," and he called Shepard to con- 
gratulate him after the astronaut had 
been taken to the carrier USS Lake 



Champlain a few minutes after the 
shot. 

Next step in the Mercury program 
probably will be another ballistic launch 
before the end of June (AW May S, p. 
29). All three Redstone pilots— Shep- 
ard. Marine Lt. Col. John H. Glenn 
and Air Force Capt. Virgil I. Grissom 
—will have an opportunity to fly a 
ballistic trajectory at six-week intervals. 
These two flights are designated MR-4 
and MR-5, and could be followed by 
another two MR missions, since NASA 
has Redstone boosters available for 
four more such tests. Decision on 
MR-6 and MR-7 probably will not be 
made until MR-4 and MR-5 are flown. 

Mission preparation and flight pro- 
files for all manned flights will be 
identical, although capsule procedures 
may be varied so astronauts can control 
the capsule over different portions of 
the trajectory. Shepard said after his 
flight that he had sonic recommenda- 
tions for changes, but they are few 
and minor. He did not specify whether 
these changes arc in systems or pro- 
cedures, but emphasized that they will 
not delay the flight program. 

Because the MR missions basically 
arc pilot training and capsule qualifi- 
cation steps toward orbital flight, it 
is probable that Shepard. Glenn or 
Grissom will be the first orbital Merc- 
ury pilot. From the most optimistic 
viewpoint, the first manned orbital 
mission is possible in August. Conser- 
vative target date is November. 
Orbital Flight Schedule 

An August manned orbital flight 
will require near-flawless MA-4 and 
MA-5 missions, with no difficulties in 
preflight, flight or recovery phases. 
Working under a maximum effort, 
crews require at least four weeks to 
prepare an Atlas for a Mercury payload, 
so launches could be conducted four 
weeks apart. Mercury-Atlas preflight 
procedures could take as long as two 
months, and if this happens, the launch 
would be in November and would still 
be predicated on successful MA-4 and 
MA-5 flights. 

NASA's engineering judgment is that 
the Atlas is capable of launching the 
manned capsule into orbit, but the 
Mercury-Atlas program has been 
plagued by a series of failures. Latest 
occurred Apr. 25 when the launch 
vehicle failed to roll to its 70-dcg. 
heading and was destroyed by the range 
safetv officer (AW Mav 1, p. 30). 

The MA-2 test, Feb. 21 (AW Feb. 
27, p. 26), was successful in a qualifica- 
tion of the capsule under maximum 
re-entry, air load and heating condi- 
tions. First MA test, with the same 
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objectives as MA-2, failed on July 29. 

The MA-4 flight will duplicate ob- 
jectives of MA-3 in a single orbit 
terminated by simulation of an abort 
at the moment of injection. Second 
objective will be to qualify the 17-sta- 
tion tracking network under orbital 
conditions. 

Capsule and its systems have func- 
tioned successfully throughout the de- 
velopment program, and George M, 
Low, chief of NASA’s manned space 
flight programs, told Aviation Week 
that the flight program will not be 
held up because of delayed capsule 
delivery. 

McDonnell Deliveries 

Shepard flew McDonnell Aircraft 
Co. production capsule No. 7. Delivery 
has been made on 12 capsules in an 
order that recently was increased to 26. 
Original McDonnell contract was for 1 2 
capsules, which was increased to 18, 
then to 24 and 26. 

Low said there is no technical rea- 
son now why capsules cannot be flown 
several times and their systems re-used. 
NASA originally increased its McDon- 
nell order so that recovered capsules 
could be analyzed and tested to de- 
struction, but this has not been neces- 
sary after all flights. Capsule No. 14 
was flown twice in the Little Joe scries, 
and the MA-3 capsule, separated before 
the Atlas vehicle was destroyed, will 
be flown as MA-4. 

Major subsystems such as stabiliza- 
tion and control, reaction control, en- 
vironmental, communications and 


camera could be removed for other 
flights, or an entire capsule structure 
could be fitted for use in the planned 
biomedical program for extended orbital 
flight (AW Mar. 6, p. 27). 

Glare of publicity which preceded 
Shepard's flight by more than a week 
was magnified by the three-day delay in 
launch (AW May S. p. 29). but the 
pressure build-up proved to be one of 
the most fundamental benefits of the 
shot. 

NASA was unable to enforce its news 
embargo— which prohibits publication of 
material until after launch-and tacitly 
lifted the embargo May 3. Because of 
this, millions of people in the U.S. and 
abroad were prepared for live commen- 
tary and television originating at Cape 
Canaveral on the successful mission. 

Shepard said the pressures of pub- 
licity imposed extra burdens on the 
program and that it was annoying at 
times, but the justification was “that 
the free and democratic society which 
produced us, and which produced the 
Project Mercury flight, certainly had a 
right" to observe the flight the way it 
was presented. 

Pattern Set 

Webb gave a clear indication that the 
pattern of presentation for future 
flights is set, but he said "if we arc to 
have our spectacular successes, openly 
arrived at, with ever larger and ever 
more complicated rockets, the early test 
flights, unmanned of course, will in- 
volve some spectacular failures." 

Webb pointed to the reliability rec- 


ords of the \ -2. with one success in 
every seven shots; the early Jupiter, 
seven successes in 10 tries; the Thor, 
four successes in 10, and Polaris, with 
a 50 '7 reliability which has grown to 
90%. 

lie urged a "proper perspective" in 
judging development failures and said 
no rocket Bight can be guaranteed abso- 
lutely safe. 

Reaction to the astronaut's flight was 
immediate and graphic. The Deerfield, 
111., school board named a new elemen- 
tary school after Shepard; several bills 
have been introduced to present him 
with a Congressional Medal of Honor: 
President Kennedy awarded him 
NASA's highest award, the Distin- 
guished Service Medal, and his achieve- 
ment was praised bv Western nations. 
Faint praise came from Soviet-bloc 
countries, with condescending compari- 
sons of the flights of Shepard and Soviet 
Maj. Yuri Gagarin. 

President Kennedv said “all America 
rejoices at this successful flight of Astro- 
naut Shepard. This is a historic mile- 
stone in our own exploration of space, 
but America still needs to work with 
the utmost speed and vigor in the fur- 
ther development of onr space program. 
Today’s flight should provide incentive 
to everyone in onr nation concerned 
with this program to redouble our ef- 
forts in this vital field. Important scien- 
tific material has been obtained during 
the flight and this will be made available 
to the world scientific community.” 
Tribute to Team 

Later, the President paid tribute 
to Mercury Director Robert R. Cil- 
ruth and his operations director. Walter 
C. Williams, to Dr. Hugh L. Drvden, 
deputy NASA administrator, and to 
Glenn and Webb. 

Soviet Premier Nikita Khrushchev 
cabled the President this message: “On 
behalf of the Soviet people and myself 
personally. 1 send you and all American 
people sincere congratulations on the 
occasion of the successful launching of 
a rocket with a man aboard, which flew 
a distance of 300 mi. and during the 
flight rose to an altitude of 115 mi. 
The latest outstanding achievement in 
mastering space opens up unlimited 
opportunities for studying nature in the 
name of progress. Please convey my 
heartfelt congratulations to the flier 
Shepard." 

Former President Eisenhower con- 
gratulated Shepard and the "scientists 

space experiment possible." Vice Presi- 
dent Johnson, chairman of the Space 
Council, praised Shepard’s valor and 
also promised full disclosure through- 
out the world of the information ob- 
tained from the flight. "People every- 
where will be deeply pleased by the 
success of this effort which has pushed 
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the frontiers of knowledge into outer 
space,” he said. 

Retired Army Maj. Gen. John B. 
Medaris, who headed the Army Ord- 
nance Missile Command, called the 
conquest of space "the greatest natural 
advertising gimmick since the inven- 
tion of Coca Cola." and lie said Shep- 
ard's flight has had the effect of a 
"giant tranquilizer” on the American 
public. 

Prices of stocks of companies asso- 
ciated with the Mercury project rose 
significantly immediately after the 
launch on the New York Stock Ex- 
change. McDonnell Aircraft rose S3 
to S39.12, with 64,600 shares sold, 
fourth highest issue traded. 

Scientific Enthusiasm 

Enthusiasm extended to the U. S. 
scientific community and was expressed 
by many associated with the Mercury 
project, and some who are not. Dr. 
Drydcn, who originally justified fund- 
ing the Mercury program and suffered 
some heavy congressional barbs during 
the formation of NASA, said Shepard’s 
flight was an experience which could not 

Flight Proves 

By George Alexander 

Cape Canaveral— Early data from the 
first manned Mercury ballistic flight 
is confirming the belief that man can 
perform useful functions in the space 
environment, and it is not likely that 
later, more precise data analysis will 
produce information much different 
from predictions. 

Mercury Director Robert R. Gilruth 
returned here from Washington May 9 
to head the team making detailed 
analvsis of tapes and photographs taken 
on the May 5 Mercurv-Rcdstone (MR- 
31 flight of Cdr. Alan B. Shepard. Jr. 
Water C. Williams, operations director, 
termed the mission "as nearly perfect 
as we could expect." Marinc'Lt. Col. 
John H. Glenn, the alternate pilot, 
said “everything checked out against 
the card"— the checklist of time-cor- 
related pilot and capsule functions. 

National Aeronautics and Space Ad- 
ministration officials caution that the 
MR-3 success was only the first flight 
test in U.S. manned space flight, and 
additional ballistic and orbital develop- 
ment missions are necessary before the 
Mercury manned orbital flight can be 
attempted (sec p. 29). 

Based on early analysis, Shepard and 
his capsule underwent these stresses 
and loads during his 15-min. flight: 

• Weightlessness: total period of 4 min. 
45 sec., time from capsule separation 
to re-entry was 5 min. 15 sec., and 
Shepard experienced a 0.0 5g force dur- 


be obtained any other way. He de-em- 
phasized the purely scientific value of 
the flight and emphasized the techno- 
logical advances in materials, devices 
and procedures which are "at the 
frontiers of science.’’ 

Dr. Theodore von Karman, chair- 
man of North Atlantic Treaty Organi- 
zation’s aeronautical research and de- 
velopment advisory group (AGARD) 
believes the Mercury shot eliminated 
any skepticism on the possibility of 
manned orbital flight. He said the 
re-entry problem has been solved and 
accurate guidance into orbit can be 
obtained. 

Western nations expressed elation 
over the launch, particularly in the 
open manner in which it was con- 
ducted. A large number of foreign 
news correspondents at Cape Canaveral 
during the shot were from British 
Commonwealth countries, and the 
reaction appeared universally favorable 
in British newspapers. 

The Soviet press, however, took pains 
to underline that the Mercury achieve- 
ment cannot be compared with Gaga- 
rin’s orbital flight. Tass compared 


Shepard’s flight to Soviet ballistic 
flights with dogs in the summer of 
1959. 

Prof. Georgy Pokrovsky, identified 
as a doctor of technical sciences, said 
the U. S. is following the road blazed 
by Soviet researchers, and speculated 
it will probably take another two years 
for this country to duplicate the Gaga- 
rin flight. He added that the U. S. 
may try an orbital flight earlier. 
Gagarin’s Flight Defended 

Soviet press defends the value of Ga- 
garin's flight by saying the Russian 
could have controlled his craft as the 
U. S. pilot did, but this was not neces- 
sary. Russia also claims considerable 
advance notice of the flight had been 

given- 

r he Soviets arc still showing extreme 
sensitivity to speculation that Gagarin’s 
flight was preceded by a less successful 
one in which Vladimir Ilvushin, son 
of aircraft designer Sergei Ilvushin, was 
mentally affected and physically injured. 
Soviet press says Ilyushin was injured in 
an automobile’accident last summer and 
is recuperating in China. 


Man Can Function in Space 


ing the 30-sec. retrofiring cycle. 

• Peak gravity loads: 6g launch, and 
llg re-entry. Figure is not expected 
to be off by more than 0.5g when all 
data is reduced. 

• Re-entry: cycle lasted about 1.5 min 
from onset of 0.05g through the 1 lg 
peak and down to 1.5g. Shepard expe- 
rienced loads above 5g for about 0.5 

Maximum dynamic pressure of about 
550 lb./sq. ft. was encountered at 
35,000 ft. altitude, several thousand 
feet above and two seconds after the 
capsule-booster combination had passed 
through the transonic speed region. 
Aerodynamic buffeting occurred at this 
point, but it was not greater than had 
been anticipated. As Shepard passed 
through this region, he told the control 
center: "It is a lot smoother now, a lot 
smoother" (see p. 33). Minimum dy- 
namic pressure and transonic flight se- 
quences were the two areas of major 
concern in the manned Redstone flight 

Pr Thc 83 ft., 66.000 lb. Mcrcurv-Rcd- 
stonc vehicle lifted off at 9:34:13 a.m. 
EST. At T-plus-142 sec., an altitude 
of 196,000 ft. and an attitude of 40 
deg. above horizontal, the Rcdstone- 
Rocketdync engine shut down, and the 
escape tower was jettisoned. Capsule 
velocity was then 4.500 mph. actual, 
5.160 mph. inertial. Booster cutoff was 
0.5 sec. early, but well within nominal 

During the boost phase, Shepard 


continuously reported to the Mercury' 
control center on the Redstone’s fuel 
supply and flow, his cabin pressure, 
g loading and oxygen supply. 

Ten seconds after engine cutoff, the 
clamp ring securing the capsule to the 
booster was released, and three solid 

E ropellant rockets, mounted to the 
ase of the craft and developing 350 
lb. thrust each, fired to separate the 
capsule from the Redstone. 

The periscope was then extended, 
and the autopilot swung the capsule 
around to face the heat shield forward 
(down range) at an attitude of 14.5 

deg. above horizontal. Simultaneously, 

any oscillations induced by separation 
were damped bv the automatic stabi- 
lization control system (ASCS). 

With capsule controls still on auto- 
matic. Shepard exercised pitch, yaw 
and roll movements with his hand con- 
trol stick to get the feel of exertion in 
a weightless environment. The pilot 
then switched to manual control of the 
hydrogen peroxide gas jet system, 
working one axis at a time— pitch, yaw 
and roll in that order. Maximum 
maneuver in any plane was 20 deg. 
All actions were telemetered back to 
ground stations for later reduction, 
analysis and comparison. Shepard re- 
ported the zero-g experience as “pleas- 

Shepard reported that he saw 
through the periscope a fairly exten- 
sive cloud pattern along the eastern 
coast and that he could distinguish 


AVIATION WEEK, 


15 , 1961 




Lake Okeechobee, Fla., Andros Island 
(one of the Bahamas) and a reef. 

Although retrorockets were not re- 
quired to re-enter this Mercury capsule 
on its brief, suborbital flight, they were 
fired to test the operation and sequence 
of the system. Shepard pitched the 
capsule up to the 34 deg. rctrofiring 
attitude and began the retro sequence. 
He ripple-fired the three Thiokol solid 
propellant motors, each developing 
1,160 lb. thrust at 115-mi. altitude. 
Each unit burned 10 sec., overlapping 
the firing duration of the preceding 
motor by 5 sec. During the firing 
period, Shepard made adjustments to 
correct the normal wobble induced by 
the canted angle of the motors. Retro- 
rockets slowed the capsule by 350 nrph. 

An explosive bolt was fired to sever 
the steel strap holding the retro pack 
to the capsule’s heat shield and push 
the entire unit away from the craft. 
At this point. Shepard encountered the 
only malfunction of a capsule device: 
The panel light, which should have 
signaled that jettison had occurred, 
failed to turn green. The pilot told 
Mercury control center: "I do not have 
a light. I see the straps falling away. 
I heard a noise. I will use override.” 
Manual override caused the green light 
to ignite. 


The periscope was then retracted and 
capsule control reverted to the autopilot 
to establish re-entry attitude. 

Shepard tried communications with 
the HF transmitter and then returned 
to the UF1F channel. As a cross check 
of his dexterity after 4 min, of weight- 
lessness, he took manual control of the 
capsule and repeated three-axes maneu- 
vers once more, with the results 
telemetered back for later evaluation. 

At about T-plus-420 sec., the pilot 
closed his eyes and made a touch test 
of certain preselected instruments with 
his right hand-cabin air, telemetry key. 
a.c. voltage switch, etc. This task was 
recorded bv a 16 mm. camera behind 
and above his left shoulder. 

At about T-plus-490 sec.. Shepard 
induced a roll of 2 rpm. to reduce 
landing dispersion. At .05g, the pilot 
knew that the capsule was re-entering 
the upper limits of the atmosphere; 
deceleration was rapid, and at the 1 Ig 
peak Shepard was forced to strain to 
make his reports intelligible. 

Drogue chute and radar chaff were 
deployed at 21.000 ft., or T-plus-570 
sec., and the ambient air snorkel was 
opened 4 sec. later. At 10,000 ft. and 
T-plus-600 sec., the main ring-sail par- 
achute blossomed, lowering the capsule 
at 32 fps. An underwater sofar bomb 


was ejected to aid recovery forces, the 
UHF beacon began broadcasting, re- 
maining hydrogen peroxide was dumped 
and the impact skirt was extended, 
suspending the heat shield below the 
capsule. 

The capsule landed in the ocean at 
9:49 a.m. EST, 7 mi. from the pre- 
dicted impact point, about 80 mi. 
east northeast of Grand Bahama Is- 
land. A Marine HUS helicopter from 
the USS Lake Champlain picked up 
Shepard and the capsule at 9:54 and 
deposited them on the deck of the 
carrier at 9:59. 

Throughout the flight, only the pri- 
mary systems were required— there was 
never a need for a redundant circuit or 
backup device. Pressures and tempera- 
tures varied only slightly— re-entry 
heating from 95 to 102F and Shep- 
ard’s suit from 72 to 75F. 

The flight was originally scheduled 
for May 2, but was postponed because 
of weather (AW May 8. p. 29). On the 
day of launch. Shepard arose at 1:05 
a.m. EST. After a breakfast of orange 
juice, steak, eggs and toast with jellv, 
eaten with the other six Mercury pilots, 
Shepard received a thorough physical 
exam and was then instrumented. Four 
electrocardiograph sensors were taped 
to his chest, a respirometer attached to 
his neck and a rectal thermometer in- 
serted. He then donned his 20 lb. 
aluminized suit, and the garment, plus 
instrumentation, was checked out. 

At 5:14 a.m. EST Shepard rode the 
gantry elevator to the third level and 
entered the capsule. At 6:10 a.m., the 
hatch was sealed. Fifteen minutes later, 
the gantry was rolled back and the 
cherry-picker, a jointed crane with a 
small cupola at the end. was rolled to 
the erect missile for emergency rescue, 
should trouble develop. 

Launch time had been set at 7:30 
a.m., but a series of holds occurred. At 
7:14, a weather hold was ordered. At 
7:47, the control center announced that 
during the hold a “hot” inverter in the 
booster had been discovered and would 
have to be replaced. The gantrv moved 
back to the missile. An inverter in the 
MR-2 chimp capsule booster became 
hot and caused a similar hold on 
Jan. 31. 

At 8:40, the count was resumed at 
T-minus-35 min. At 9:00, the count 
was interrupted again because of a 
range computer malfunction, then 
picked up at 9:17 at T-minus-15 min. 

A high pressure control regulator on 
the booster showed an overage of 100 
psi. at 9:30 and the count was stopped 
for 90 sec. while control center per- 
sonnel manually dropped the pressure 
through relief valves, and then raised it 
to the proper level. Count resumed 
at 9:31:33 at T-minus-160 and went 
smoothly from there. 
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Shepard’s Mercury Flight Communications 


Cape Canaveral-Cdr. Alan B. Shepard. Jr. maintained constant voice radio com- 
munications with Project Mercury ground stations here and at Grand Bahama Island 
during his suborbital Mcrcury-Redstone flight May 5. Sequence began 60 sec. 
before liftoff and ended after the capsule landed 302 ini. down the Atlantic Missile- 
Range. All ground-originated communications arc labeled “Voice.” 


Voice: One minute and counting, mark. 
Forty-five and counting, mark. 

Shepard: Roger. 

Voice: Firing command. 30, mark. 
Shepard: Roger. Periscope has retracted. 
Voice: That is the best periscope we’ve 
got. 


Shepard: Roger, liftoff and the clock is 

Voice: . . . (unclear) 

Shepard: Roger, reading you loud and 
'ear. 

Voice: . . . (unclear) 

Shepard: This is Freedom VII, the fuel 
go. 1.2G, cabin at 14 psi.. oxygen 
go. 

Voice: . . . (unclear) 

Shepard: Freedom VII, it is still go. 
Voice: . . . (unclear) 

Shepard: This is VII, fuel is go. 1.8G, 
S psi. cabin, and the oxygen is go. 
Voice: . . . (unclear) 

Shepard: Cabin pressure is holding at 


a holding 


5.5. 

Voice: I can understand; 
at 5.5. 

Shepard: Fuel is go, 2.5G. Cabin 5.5. 
Oxygen is go. The main buss is 24, 
and the isolated batten- is 29. 

Voice: . . . (unclear) 

Shepard: O. K. It is a lot smoother now. 

A lot smoother. 

Voice: Roger. 

Shepard: . . . fuel is go, 4G. 5.5 cabin. 

Oxygen. All systems arc go. 

Voice: All systems go. Trajectory O. K. 
Shepard: 5G. Cap sep [capsule separa- 
tion). Green. 

Voice: Roger. 

Shepard: Auto retro jettison circuit dis- 
i. Cop sep is green. 

Voice: Periscope is coming out. 

Shepard: Periscope is coming out: and 
n around has started. 

Voice: Roger. 

Shepard: ASCS [automatic stabilization 
and control system). Control move- 

Voice: Roger. 

Shepard: O. K. Switching to manual 

Voice: Mannal pitch. 

Shepard: Pitch is O. K. Switching to 

Voice: I understand. Manual yaw. 


Shepard: Yaw is O. K. Switching manual 

Voice: Manual roll. 

Shepard: Roll is O. K. 

Voice: Manual roll. 

Shepard: Roll is O. K. 

Voice: Roll O. K. Looks good here. 
Shepard: On periscope. What a beautiful 

Voice: I’ll bet it is. 

to four tenths in the upper cast coast, 
obscured up through I bitterns. Can see 

identified the reefs. 

Voice: Roger. Count down on retro: 5, 
4. 3. 2. 1, retro-angle. 

Shepard: Start retro sequence and retro 
attitude. Green. 

Voice: Roger. 

Shepard: Control is smooth, 
smooth. 

Shepard: Retro 1 fired, very smooth. 
Voice: Roger. Roger. 

Shepard: Retro 2. Retro 3. All three 
rctros are fired. 

Voice: All fired on the button. 

Shepard: O. K„ three rctros fired. Retro 

Voice: Roger. Do you sec the booster? 
Shepard: Negative. 

Voice: Roger. Switching fly by wire. 

Fly by wire. Understand. 

Shepard: All is O. K. 

Voice: Roger. 

Shepard: Roger. I do not have a light. 
[No green panel light lit to indicate 
rctrorockct package has jcttisoncd.l 
Voice: Understand: you do not have a 
light. 

Shepard: I do not have a light. I see the 
straps falling away. I heard a noise. I 
will use override. 

Voice: Roger. 

Shepard: Override used. The light is 

Voice: . . . retrojet? 

Shepard: Roger. Periscope is retracting. 
Voice: Periscope retracting. 

Shepard: . . . going into re-entry- atti- 

Voicc: Re-entry attitude. Roger. Trajec- 
tory is right on the button. 

Shepard: O. K., Buster. Re-entry atti- 
tude. Switching to ASCS normal. 
Voice: Roger. 

Shepard: ASCS is O. K. 

Voice: Understand. 


Shepard: Switching to HF )high fre- 
quency) for radio check. 

Voice: ... on HF. Back to UHF. [ultra 
high frequency). 

Shepard: All clear. This is Freedom VII. 

Voice: . . . (unclear). 

Shepard: 3. 6. 9. O. K. O. K. O. K. 
[calling off G-strcsscs). 

Voice: Coming through loud and clear. 

Shepard: O. K. O. K, 

Voice: . . . CapCom [Capsule Com- 
municator). your impact will be right 
on the button. 

Shepard: 30.000 ft. 

Voice: CapCom, I can read you now. 

Shepard: Roger. Deke. [Astronaut Donald 
K. Slayton) loud and clear. How- me? 

25.000. 

Voice: Switching over to G. B. I. [Grand 
Bahama Island). 

Shepard: Roger. The drogue green at 

21.000, the periscope is out. Good 
drogue. 'Hie drogue is good. Seventy 
per cent auto, nine-zero per cent 
manual. Oxygen is still O. K. 

Voice: CapCom. can you read? 

Shepard: Thirty-five feet per second. 

Voice: CapCom, can you read? 

Shepard: I read. 

Voice: CapCom. how- do you read now? 

Shepard: . . . CapCom. glad to be here 
aboard. I am at 7,000 feet. My condi- 
tion is good. Landing bag green. De- 
scent good. 

Voice: Roger. 

Shepard: . . . Altitude 4,000 ft. Condi- 
tion as before . . . Feels good. Will 

Voice: CapCom. this is Card File 23 
[search aircraft call sign). 

Shepard: This is . . . CapCom. 

Voice: This is two-tliree. over. 

Shepard: . . . Will you please relay. 
Need information. 

Voice: Freedom VII reports good drogue 
. . . deployed 7.000 ft. . . 

Shepard: All O. K. 

Voice: Card File 23 from Freedom VII. 
4,000 ft.: condition as before. Main 
chute good. Landing bag deployed 

Shepard: CapCom, everything AD. K. 
Dye marker out. Over . . . 

Voice: Coming along side now. 

Shepard: CapCom is alongside . . . 
now. Over. 

Voice: Astronaut now on board (the 
helicopter). 
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Soviet Lead Indicated in Bioastronautics 


Washington— Soviet Russia appar- 
ently has a lead over the U. S. in 
bioastronautics that can be coupled with 
her weight-lifting advantage to permit 
a week-long manned flight orbiting the 

Detailed reports on the flight of Maj, 
Yuri Gagarin (AW Apr. 17. p. 26) sup- 
port the belief of some U. S. aerospace 
medical experts that Russia has done 
far more to explore space medicine and 
to develop equipment and techniques 
for the support of life in space than this 
country has. 

Russia's advantage does not come 
solely from the ability to put more 
weight in orbit, in the opinion of these 
observers. It comes as a direct result 
of greater effort expended on the 
biosciences— with extra room and weight 
allowance in rocket and satellite pay- 
loads merely supplying a better tool 
with which to do the research. Other 
U. S. experts disagree, holding the view 
that weight is Russia’s only advantage 
in this area. 

Soviet press and radio accounts of the 
preparation for Gagarin's flight and its 
execution in the weeks following the 
initial announcements have attempted 
to clarify the apparent discrepancies in 
the early reports, but without admitting 
that there were discrepancies. 

These reports also reveal that: 

• Five-ton spaceships of the type used 
for Gagarin's flight can support human 
life for as long as 10 days. By contrast, 
the U. S. Mercury capsule is designed 
to support life for 24 hr. Reduction of 
the weight of the oxygen bottles for the 

missiblc weight took four months and 
was one of the tougher subsystem prob- 
lems in capsule development. Originally, 
the Mercury program anticipated 24- 
hr. flights with a life support system that 
was good for 48 hr. in case of emergency. 
Increasing oxygen capacity to the level 
needed for a 4S hr. flight now would 
require eliminating weight somewhere 
else in the capsule. 

The U.S. has no fully-developed 
closed-cycle, or regenerative, oxygen sys- 
tem such as the one used in Gagarin’s 
“Vostok" spaceship. 

Even if Russia allowed the safety 
factor of two that was once contem- 
plated for the Mercury life system, it 
apparently could fly a manned space- 
ship for fisc days. Descriptions of 
Vostok state that "the reserves of food, 
water, recovered substances and the 
capacity of the electrical power sources 
are calculated for a flight lasting up to 

Prolonged effects on man of weight- 
lessness and the relative isolation of 
such a long flight are not known. But 


the reports on Vostok point out that 
Russia proved with the orbital flight 
of the dog Laika in Sputnik II three 
and a half years ago that "long periods 
of weightlessness per se do not disrupt 
the main processes of vital activity." 

• Sputniks I and III may have carried 
living organisms, although Russia did 
not say so when they were launched. 
Discussing biomedical research, the 
Vostok reports note that "biological ex- 
periments were continued on early 
Soviet artificial earth satellites.” Soviet 
reports refer to satellites launched prior 
to Sputnik IV as "artificial earth satel- 
lites." and to the six i-ton vehicles that 
began with Sputnik IV’ and ran through 
Vostok as "spaceship satellites." All six 
of these larger vehicles carried varieties 
of animal and plant life, but until now 
there have been no references to life- 
on the earth satellites other than 

• Atmospheric pressure and concentra- 
tion of oxygen in Vostok apparently 

values, a much more desirable situation 
than the 1 00*7 oxygen concentration 
and i.s psia. pressure provided by the 
Mcrcurv cnnsulc— particularly for pro- 
longed flights. The U. S. chose this 
pressure-concentration balance for Mer- 
cury because of weight limitations. The 
combination could he used for as long 
a flight as 24 hr., but not enough is 


GE Targe! Contract 


Washington— ICBM target nose cones 
for testing the Army’s Nike Zeus anti- 



vehicles, including a variety- of designs 
to simulate the different re-entry prob- 
lems, including dccovs. a defense missile 
is expected to meet (AW Mav 1. p. 28). 
These designs will all be in' the same 
rc-entrv vehicle family, probably based 
on the Mark 3 vehicle the CE group 
produced for Atlas and Titan missiles. 

tance indicators. 

Targets will be fired from Vandenbcrg 
AFB, Calif., into the Pacific area to be 
intercepted by Nike Zeus test vehicles 

tests scheduled to begin in fannary. Army 
has bought several Atlases to launch the 
targets, and others will be flown by Atlas 
and Titan as part of Strategic Air Corn- 

Air Force Ballistic Systems Dpvision will 
manage the target vehicle development 
program. 


known about the prolonged effects of 
these abnormal conditions to risk ex- 
posing a man to them for several days. 
Follow-on vehicles such as Apollo will 
have weight allowances high enough to 
permit giving the man something much 
closer to his normal environment to 

Whether the only Russian advantage 
in its Vostok oxygen regeneration and 
pressurization systems lies in the extra 
weight allowance is disputed in this 
country. Some bioastronautics special- 
ists believe the Russians can claim a 10- 
dav capability for oxygen regeneration 
because they are using snperoxide chem- 
icals— which the U. S. has explored but 
not perfected-to remove moisture and 
carbon dioxide from the cabin air. The 
superoxides have a greater capability for 
removing wastes from the air and liber- 
ating oxygen from them than the oxides 
used so far in this country-. 

Other experts believe from the in- 
formation available that Russian scien- 
tists are no farther ahead in understand- 
ing long-life regenerative Systems than 
the U.S. There seems to be little doubt, 
however, that the Russians already have 
fully developed such systems and are 
using them, whereas the U.S. has not 
because it does not vet have a vehicle 
in which to use them. 

• Two methods of landing were tested 
before the Vostok flight and Gagarin 
could have used either. Landing in the 
cabin portion of the spaceship, using 
both a liquid braking engine and para- 
chutes as Gagarin did, was tested with 
Sputniks IX and X last March. These 
two flights carried dummies in the 
astronaut’s chair as well as animals in 
the cabin. Gagarin also could have 
ejected himself and his couch from the 
cabin after it reached an altitude of 
about 4 mi. and landed by parachute. 
Reports do not make clear whether 
Gagarin would fall free of the couch, 
but they do sav that this system was 
tested "during launches of spaceships” 
-presumably Sputnik V. from which 
two dogs were catapulted safelv in a 
small capsule and recovered last August, 
landing some 6 mi. away from the main 
body of the spaceship. 

• Although provision is made for slow- 
ing the spacecraft for re-entry, it is de- 
signed to survive descent caused bv 
natural deceleration in the atmosphere 
in rase the braking unit fails. 

Soviet reports describe conditions in- 
side the cabin as normal pressure and 
concentration of oxygen; carbon dioxide 
concentration of no more than 1.0%; 
temperature range of 60 to 75F. and 
relative humiditv of 30 to 70%. 

Regenerating system is automatic. 
Only reference to the regenerating 
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IN THIS NEW HOME 

REPUBLIC LIVES EVERY DAY IN THE FUTURE -YOUR FUTURE 


Republic has just dedicated its newest contribution to the space age, the Paul Moore 
Research and Development Center. >->->-This is the only fully integrated research com- 
plex engaged in every vital area of space investigation. 

Eight laboratories comprise the Center: Space Environment and Life Sciences, 
Re-Entry Simulation, Fluid Systems, Guidance and Control Systems, Materials Devel- 
opment, Nuclear Radiation, Electronics, and Wind Tunnels. 

Man is now ready to probe further into the larger, unknown vastness of space. We believe 
that he must search for ways, not to conquer space, but to use it. »>- The biggest 
iob of Republic’s new R&D Center is to help him In this search. 
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out where 
" hard over ” 
won’t help a bit... 

. . . out where actuation of a control 
surface accomplishes nothing, only the 
third law of motion can provide 
control for any man-made object. 
Today, this law manifests itself in a 
variety of reaction control systems 
for missiles and spacecraft. 

Hot gas reaction control 
systems designed, developed and 
precision-produced by Chandler Evans 
benefit from a legacy of experience 
with flight-proved controls and 
systems. Control is our business. 


EVANS /) 
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CHANDLER EVANS / 
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West Hartford 1 
Connecticut 
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CONTROLS 


horizon line could be seen in the orien- vision camcras-onc showing his full face 
tator in the form of a concentric ring, and one his profile. His radio-telephone 
and the direction of 'travel' of the system had a magnetic recorder in it to 
earth's surface would coincide with the permit taping his speech in flight and 
course line of the grid.” transmitting it when he was over 

Gagarin was monitored by two tele- ground stations. 

Successful MR -3 Flight Handled 
By Government -Industry Team 


agents is that they are "highly active 
chemical compounds." Too high a con- 
centration of carbon dioxide causes a 
special transmitter to send a signal 
which in turn causes "an executing 
mechanism" to alter the work of the 
regenerator. The mechanism adjusts 
automatically if excessive oxvgen is 
liberated. Humidity is regulated in the 
same way, and “Special filters purify the 
air by removing harmful impurities that 
arc thrown off by the human organism 
and by the machinery.” 

Ilcat was regulated by a thermal pro- 
tective layer on the outside of the 
capsule; a solar heat exchanger contain- 
ing a system of shutters on the outer 
surface; and an automatic thermo-regu- 
lating system inside whose distinctive 
feature, according to the Russian re- 
ports, is “a liquid cooling agent.” This 
agent flows from thermo-regulating 
system into a liquid-pneumatic radiator. 
Flow of air through the radiator is con- 
trolled automatically within the escape 
apparatus, depending on the tempera- 
ture, the reports said. 

Corrected figures concerning the Vos- 
tok flight give its weight as 10,395 lb. 
instead of the 10,418.63 lb. announced 
initially. Perigee now is given as 1 12.47 
mi. instead of 108.76 and apogee as 
203.2 mi. instead of 187.66. Inclination 
is given as 64 deg. 57 min. instead of 
64 deg. 4 min. 

Broadcasts on the day of Gagarin's 
flight said he had reported his reactions 
as he flew over South America at 9:22 
a.m. Moscow time. Since this was only 
15 min, after he was supposed to have 
been launched, the apparent discrepance 
was widely commented on. The later 
reports omit reference to that transmis- 
sion, and use 9:51 a.m. as the first spe- 
cific time reference after launch. 

This was the time at which the solar 
orientation system was switched on as 
the spaceship emerged from the earth’s 
shadow. One axis of the ship was 
aligned with the sun by means of optical 
and gyroscope transducers which sent 
signals to an electronic unit, which in 
turn sent commands to a svstem of 
steering devices. At 9:52 he was flying 
in the area of Cape Horn— where the 
earlier reports had placed him at 9:22. 

Gagarin’s position was indicated by a 
globe whose rotation was svnehronized 
with the movement of the ship. For 
manual control in case of emergency, 
Gagarin had an optical orientator 
mounted on one of the portholes. It 
consisted of two circular mirror reflec- 
tors, a light filter, and a glass with a 
grid— apparently a periscope. 

If the craft was correctly oriented, he 
saw the image of the horizon "in the 
form of a ring in the field of vision.” 
He could determine orientation of the 
longitudinal axis by observing the 
"travel" of the earth’s surface, and could 
turn the ship in such a way that "the 


Washington — Government-industry 
team which handled the near-flawless 
flight of Cdr. Alan B. Shepard, Jr., in 
the Mcrcury-Rcdstonc capsule May 5 
consists of several thousand contractors 
and suppliers plus elements of the 
National Aeronautics and Space Admin- 
istration. the Defense Department, the 
Weather Bureau and other government 
departments. 

Robert R. Gilruth manages the pro- 
gram as director of NASA’s Space Task 
Group. STG reports to Dr. Abe Silver- 
stein. director of NASA Space Flight 
Programs. The Agency’s chief of 
manned space flight programs. George 
M. Low. has been the major congres- 
sional spokesman for Mercury. 

STG Members 

Members of Gilruth’s organization 
primarily responsible for the first 
manned ballistic flight include Maxine 
A. Faget, who established and defined 
the Mercury concept, including basic 
vehicle design; Walter C. Williams, 
who directs Mercury flight operations; 
Charles W. Mathews, who conceived 
the operational flight procedures; 
Charles J. Donlan. Gilruth’s primary 
assistant during the early development 
cycle of the program, who is now assist- 
ant director of Langley Research 
Center; James Chamberlin, who acts 
as chief engineer for capsule quality 
control: USAF Lt. Col. Stanley White, 
who developed the medical operational 
procedures: G. Merritt Preston, re- 
sponsible for capsule pre-flight check- 
out at Cape Canaveral, and Christo- 
pher C. Kraft, flight director in charge 
of the control center. 

McDonnell Aircraft Corp. directs 
the efforts of more than 2,000 subcon- 
tractors as prime NASA capsule con- 
tractor. Management responsibility in 
the company rests with Walter Burke, 
vice-president for Project Mercury, and 
John Yardlcy, director of Mercury 
operations at Canaveral. 

Main subsystem contractors for the 

• Attitude stabilization and control, 
Minneapolis-Honeywell’s Military Prod- 
ucts Group. 

• Reaction control. Bell Aerosystcms. 

• Life support and environmental con- 
trol, Garrett Corp.'s AiResearch Manu- 
facturing Division. 


• Parachute recovery, Northrop Corp.’s 
Radioplane Division. 

• Camera monitors, D. B. Milliken Co. 

• Communications, voice, telemetry 
and emergence, Collins Radio Co. 

• Periscope. Perkin-Elmcr Corp. 

Capsule structure is essentially titan- 
ium furnished by Titanium Metals 
Corp. of America, covered with nickel- 
cobalt shingles produced by Haynes 
Stellite Co., a division of Union Car- 
bide Corp. Mcrcurv-Redstonc capsule 
re-entry shield is a 350-lb. heat sink of 
beryllium made by Brush Beryllium Co. 

Shepard’s full-pressure suit was made 
by B. F. Goodrich Co. 

Pilot of the Marine Sikorsky HUS 
helicopter which recovered Shepard 
and his capsule after landing was Lt. 
Wayne Koons. Lt. George Cox. co- 
pilot, operated the winch and hooked 
the capsule. 

Recovers' force was commanded bv 
Rear Adm. F. V. H. Hilles from the 
control center, with Rear Adm. G. P. 
Koch commanding the recovery area 
task force from the carrier USS Lake 
Champlain, Navy units were six de- 
stroyer-type ships, two mine craft, a 
salvage and rescue ship, five Lockheed 
P2Vs and the Marine helicopters on 
the Lake Champlain. Air Force fur- 
nished two Grumman SA-16 search 

Range Support 

Range support included Air Force, 
Pan American and Radio Corp. of 
America personnel and facilities com- 
manded by Col. Robert S. Maloney, 
deputy commander for range, Atlantic 
Missile Range. 

Dr. Kurt Debus of NASA’s Launch 
Operations Directorate headed the 
Redstone vehicle launch team. The 
booster system, a modified version of 
the Army’s tactical field missile, was 
developed by a team headed by Dr. 
Wernhcr von Braun at NASA’s 
Marshall Space Flight Center in Hunts- 
ville, Ala. Dr. J. P. Kcutncr is the 
Mercury project chief there. 

Redstone 7S.OOO-11). thrust engine 
is produced by Rocketdvne Division of 
North American Aviation. Inc., and 
Chrysler Corp. manufactures the 
booster systems. Ford Instrument Co. 
manufactures the major portion of the 
Redstone control system. 
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Breguet Readies STOL 941, 
Atlantic 1150 for Flight 

Breguet 1150 Atlantic anti-submarine air- 
craft, jointly financed by five NATO conn- 
tries (AW Jan. 25. 1960, p. 35). is scheduled 
to make its first flight ill October. Two 
prototypes are under construction in Bre- 
guet's main plant in Toulouse. Aircraft 
will be powered by two Rolls-Royce Tyne 

124 ft, length 90ft., and wing area isT,292 
sq. ft. Plane is a midwing, land-based air- 
craft carrying a crew of 12. Cruising speed 
of the aircraft is estimated at 375 mph. 
(AW Feb. 8, 1960, p. 121). 


Escape V elocity Capability Doubted 
F or Air - Breathing Orbiting V ehicle 


W asliington— Air-brea tiling orbi tal 

vehicles cannot attain sufficient velocity 
to escape from the earth's gravitation 
and perforin a space mission, according 
to Dr. Theodore von Karman. 

Dr. von Karman believes propulsion 
other than liquid hydrogen-liquid oxy- 
gen will be needed to increase a vehi- 
cle’s speed from 25,000 fps. to the 
28,000-30,000 fps. required for escape. 

He indicated that some form of nu- 
clear or nuclear-clcctric power will have 
to be employed. He also predicted that 
electromagnetic phenomena eventually 
will be used in space propulsion sys- 

Air Force Office of Scientific Re- 
search last week sponsored a program 
of lectures marking the SOth birthday of 
Dr. von Karman, an aeronautical pio- 
neer who currently is chairman of North 


Atlantic Treaty Organization's Advisory 
Group for Aeronautical Research and 

Dr. von Karman was one of the early 
proponents of an air-breathing orbital 
vehicle, which the Air Force has spon- 
sored in study form first as Space Plane 
and later as Aerospace Plane (AW Oct. 
31, p. 26). Several companies arc un- 
dertaking their own unfunded studies. 

The manned space vehicle is a neces- 
sity, he said. "1 do not believe in an 
automatic pilot. Decisions will always 
have to be made by a man,” he added. 

Dr. von Karman, whose technical en- 
deavors stem from the early 1900s, con- 
siders the development of supersonic 
flight as the greatest advance-leading to 
further developments whose potential 
has yet to be realized, especially in 
global transportation. 


“When the Wright brothers flew, 
neither they nor anybody else thought 
that a great industry would come from 
it,” he said. "Likewise, space flight will 
become an industry. Not that you will 
want to spend a vacation on the moon, 
but scientific effort will support it.” 
Weapon Vulnerability 

Commenting on the mobility an 
vulnerability of weapon systems, Dr. 
von Karman said that space provides 
room for an extension or the mobility 
of earth-based systems. lie believes that 
missiles based on railroad cars arc vul- 
nerable and also believes that the Polaris 
submarine-launched ballistic missile is 
restricted in area and that anti-sub- 
marine warfare research will make 
Polaris less useful in the future. 

On the question of whether a missile 
gap exists, lie said that the situation is 
not very dangerous, but that space de- 
terrent systems will have to be devel- 
oped and this can be done in three to 
five years. A crash program can produce 
them in that period, he said. 


Powered by four Turbomeca Turmo IIID turboprops delivering 1,250 hp. each. Breguet 941 STOL prototype rolls out of factory in prep- 
aration for initial flight at Paris air show opening May 26. Type 941 uses vectored slipstream principle to achieve STOL capability. Aircraft 
has a 950-mi. range, cruising speed of 250 mph. Pressurized passenger version, the 942, will carry 45 passengers (AW Nov. 14, p. 65). 
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News Flow ‘Shocks’ McNamara; 
lie Will ‘Re-educate’ Contractors 


Washington— Defense Secretary 
Robert S. McNamara is "shocked" at 
the volume of "security” information 
that has been released in the past and- 
with strong support and prodding from 
Senate Armed Services Committee— he 
intends to dose the door. 

In testimony to the committee, re- 
leased last week, McNamara described 
the “direct objective” of his program 
as “the reduction in the release of 
information that is of benefit to our 
potential enemies." Explaining security 
difficulties, he said: 

“I start this program with a tre- 
mendous library of [already released] 
information already existing, you see, 
and with precedents here that are very 
difficult to overcome, and with the need 
to re-educate 3.5 million members of 
the Defense Department, plus an un- 
told number of the press, plus all of 
the contractors in the country . . . 

“To change 15 years of precedents 
and to close the doors to the library 
overnight is impossible. You cannot do 
that. So we have to move in, move in 
gradually and intelligently - - 
McNamara noted that to do the job 
he has assigned Lt. Gen. Joseph F. 
Carroll, Air Force inspector general, 
“who is presently working within 50 
ft. of my desk . . . and working full 
time on it, and going to stav full time 
on it until we hopefully develop an 
efficient program.” 

The assignment of Gen. Carroll is 
understood to have been triggered by 
an Air Force "leak" of information 
that Secretary of State Dean Rusk ad- 
vocated stronger conventional military 
forces to reduce reliance on nuclear 
strategic weapons. The Carroll appoint- 
ment aroused widespread editorial com- 
ment that it signaled a sharp curtail- 
ment in defense information. In general 
terms, McNamara denied this in a 
letter to Rep. John Moss (D.-Calif.), 
chairman of the House Government 
Information Subcommittee. 

Apparently referring to the Rusk 
episode, McNamara told the commit- 
tee: “1 have already moved in that 
area, and there will be no more in- 
formation on that area." 

McNamara explained: “I propose to 
move rather silently in this field. In- 
stead of a direct attack." 

Sen. Richard Russell (D.-Ga.), the 
committee chairman, told McNamara 
“do not be frightened ... by an edi- 
torial” and volunteered “to take the 
floor of the Senate" and support Mc- 
Namara’s program. 

McNamara objected to skeptical re- 
ports on weapon capabilities. 


“Why should we tell Russia that 
the Zeus developments may not be 
satisfactory?” he asked. 

“What we ought to be saying is that 
we have the most perfect anti-ICBM 
system that the human mind will ever 
devise. Instead the public domain is 
already full of statements that the Zeus 
may not be satisfactory, that it has 
deficiencies. (Security deletion.) I think 
it is absurd to release that kind of 
information to the public.” 

McNamara said he is “shocked" not 
because the Pentagon’s Security' Review 
Office makes so many but because it 
makes "so few” deletions. In one in- 
stance, he related, it was eight o’clock 
at night when he obtained a cleared 
extract of his congressional testimony 
for public release. Even at that hour, 
he said, “there was still so much in it 
that I sent it back. I ait out a lot of 
material and sent it back. 

"They said, ’It is silly to send it back 
for review and eliminate this because 
it has already been made public. If 
it has been said once, why not say 
it again?’ But we have to start some 
place so we started that night . . . 
eliminating." 

McNamara related another instance 
in which he launched an investigation 
of an unidentified major general for 
stating the operational date of a new 
weapon in a press dispatch. 

"But 1 found out that the general 
had not acted improperly,” McNamara 
said, “In the first place, his speech had 
been cleared by the security office in- 
volved. In the second place, he was 
simply repeating information that had 
been released last July by another 
Defense Department spokesman, and 
it was not the spokesman's fault. It 
is the fault of the rules and procedures 
that we have. . . .” 


News Digest 


Convair B-58 supersonic bomber, 
flown by USAF Maj. Elmer Murphy, 
became eligible for the Bleriot Cup 
award last week by flying a 669.4-mi. 
closed course at a sustained speed of 
1,302 mph. for 30 min. Award was es- 
tablished by the Aero Club of France 
for the first aircraft to fly 2,000 kph. 
(1,243 mph.) for 30 min. 

Spcrry-Rand Corp. was chosen last 
week to outfit two Mobile Atlantic 
Range Stations (Mars), based on two 
C-4 ship hulls. Bidders with Spcrry- 
Rand were Remington-Rand Univac, 
American Optical Co., International 


Soviet Record Claims 

Russia is claiming aircraft altitude rec- 
ord of 112,205 ft. on the basis of an 
Apr. 28 flight of the turbojet, delta wing 
F.-66. believed to be the Sukhoi fighter, 
and a speed record of 466 nipli. for 
propeller-driven aircraft, based on a 
closed course flight by a turboprop 
An-IOA. U. S. holds existing records of 
103.395 ft., set by USAF-Lockhccd 
F-104G, and 436.996 mph., set by North 
American F-51. Soviet has never docu- 
mented records claimed for the E-66. 
Federation Acronautiquc Internationale 
certification committee will consider the 
claims next month at the Paris Air Show. 


Telephone and Telegraph Laboratories 
and Bethlehem Shipbuilding Co. Final 
selection of subcontractors will be made 
later. 

Army has decided to buy the French 
Army-developed Entac anti-tank missile 
system. Missile and launcher weigh 37 
lb., and missile is wire-controlled. Entac 
will replace the Nord SS-10. 

Blue Scout I three-stage probe, carry- 
ing a 90 lb. recoverable capsule and 
scheduled to reach 900-mi. altitude and 
travel 1.350 mi. down the Atlantic Mis- 
sile Range last week, veered after 76 sec. 
of flight and second stage ignition, re- 
quiring destruction by the range safety 
officer. 

Navy set a manned balloon altitude 
record of 113,500 ft. May 4 in a hvo- 
man, open gondola stratolab flight 
piloted by Cdr. Malcolm D. Ross. Lt. 
Cdr. Victor A. Prather, Ross' medical 
officer-observer, drowned when he 
slipped from a helicopter hoist as he was 
being lifted from the gondola. Previous 
record of 101,516 ft. was set bv Air 
Force Maj. David G. Simons in 1957. 

El A1 Israel Airlines has ordered two 
720B turbofan jets at a cost of SI4 
million with spares. The order is sub- 
ject to approval by the Israeli govern- 
ment. Delivery is scheduled for early 
1962. 


First B-52H was delivered to 379th 
Strategic Wing, SAC, Wurtsmith AFB 
Mich.. May 9, by Boeing-Wichita. Six 
SAC bases are scheduled to receive the 
P&W TF-33 turbofan-powered version 
of the Stratofortress. 

Kaman Aircraft Corp. has estab- 
lished Kaman Skymotive as a new di- 
vision to become the State of Con- 
necticut's fixed-base operator at Brad- 
ley Field, between Springfield and 
Hartford. 
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AIR TRANSPORT 


Fare Increase Depends on Tax Action 


Transportation, fuel levy changes are key factors; 
airlines asking extension of temporary surcharges. 

By Robert H. Cook 

Washington— Airlines are resisting any temptation to request new fare 
increases now, despite White House pressure for tax measures which they 
claim could pose a serious threat to the industry’s already weakened financial 
condition and inhibit plans to attract a greater volume of business with a 
series of low fare proposals. 

Current strategy of the carriers is to hold the line at present fare levels 
by asking the Civil Aeronautics Board to extend a temporary increase of SI 


per ticket plus a S10 transcontinental 
the expiration date of June 30. 

Airline spokesmen point out that 
approval of this extension, considered 
likely, would permit the industry to 
retain nearly SlOO million in operating 
revenues, while awaiting the outcome of 
the two important issues which could 
affect any future fare structure. One is 
congressional action on a Kennedy Ad- 
ministration proposal to retain the 10% 
transportation tax on air fares, increase 
the aviation gasoline tax and add a new 
tax on jet fuel. The second is the court 
appeal of CAB's decision in the Gen- 
eral Passenger Fare Investigation Case. 

Both the airlines and CAB have been 
placed in critical defensive positions by 
these issues, which could have a power- 
ful impact on the industry by forcing 
a general overhaul of the current fare 

mergers by airlines in borderline finan- 
cial condition. 

In hearings which began last week 
before the House Ways and Means 
Committee, airlines were aligned with 
the CAB in strong opposition to the 
Federal Aviation Agency, which urged 
Congress to pass the Administration tax- 
measures to offset the cost of operating 
the federal airways system. 

Hearings before this committee are 
scheduled through June 9, after which 
the House must act and pass the legis- 
lation on for Senate action. But it is 
generally conceded that Congress will 
approve the tax plans before adjourning. 

While most CAB members have 
urged the airlines to concentrate on 
offering lower fares as a stimulus to 
traffic growth instead of attempting to 
bolster revenues by fare increases, some 
of them concede that any added tax 
burden would probably trigger a series 
of fare increase applications. The Board 
is acutely aware of the industry's worsen- 
ing financial condition, and one CAB 
spokesman said “We'd probably have 
to go along with an increase, as long 


jet surcharge, granted last year, beyond 


as thev made a good case for their 
claim.” 

The Board's decision in the General 
Passenger Fare Case, which arrived at 
a reasonable rate of return of 10.5% 
but did not set corresponding fare 
lex-els, came under fire from Eastern 
Air Lines in the U. S. Court of Appeals. 

Eastern took the position that by 
not delineating exactly what it con- 
sidered a “reasonable and just” fare 
level. CAB failed to accomplish its 
major purpose in instituting the in- 
vestigation four years earlier. Contend- 
ing that the airlines accepted several 
interim Fare increases “in the belief that 
more would be forthcoming” the air- 
line said it had been financially damaged 
by the CAB decision. 

"What confidence can stockholders, 
or prospective stockholders, have in an 
industry where the responsible rcgula- 

nof. do its duty to assure fair and rea- 
sonable prices?” Eastern asked. 

CAB. with support from American, 
Braniff. United, Continental and West- 
ern. replied that one of the major 
reasons it had not made any mandatory 
fare recommendations was that Eastern, 
during a pre-hearing conference, had 
clearly stated that the then current 
fares seemed reasonable "for the im- 
mediately foreseeable future" and that 
airlines should be allowed the flexibility 
to adjust their fares to changing con- 
ditions particularly in view of the in- 
dustry’s transition into turbojet equip- 
ment. CAB attorneys added that a 
majority of airlines concurred in this 
finding and that the Board was unable 
to select any appropriate future fare 
levels because there was too little actual 
turbojet operational experience then on 
which to base any definitive analysis. 
The final order in the case did not 
change anv existing rates, CAB said, 
and Eastern failed to prove that it had 


been adversely affected by the decision. 

Asking the court to dismiss the 
Eastern appeal, CAB pointed out that 
if the airline needs a fare increase, it 
still has the legal right to file for a 
higher tariff. Last year. Eastern had 
a S3.7-million loss, while the inter- 
vening carriers in the court case experi- 
enced profits ranging from Sl.l million, 
Braniff, to SI 2.1 million, American. 

CAB could be put in a defensive 
position if the court supports Eastern 
and remands the General Passenger 
Fare Case to the Board. Any tariff 
filings for higher fares submitted by 
airlines on the strength of such a court 
order would probably result in a Board 
order for suspension and investigation 
to gather data on the costs of the air- 
lines' turbojet operations. This could 
result in another general fare investiga- 
tion, excluding only the issue of a fair 
rate of return and other accounting 
formulas already set forth by CAB, 
and forcing CAB to deal specifically 
with jet operation costs. 

CAB emphasized its concern over 
the airline industry’s financial plight 
in a letter to the House committee, 
urging that any approval of a fuel tax 
increase be conditioned on removal of 
the present 10% transportation tax. 
Addition of the fuel tax, which the 
Board estimated would cost the indus- 
try $34 million next year, would require 
the airlines to earn estimated profits 
of more than S200 million before taxes 
in order to realize the 10.5% return 
already approved by the Board. 

"Under the present conditions, there 
appears to be no prospect for such an 
improvement in the carriers' operating 
position," the CAB said, emphasizing 
that imposition of the fuel tax without 
removal of the transportation tax, would 
force the airlines to seek higher fares 
which would tend to further restrict 
traffic volume, depress load factors and 
cause a further decline in earnings. 
CAB emphasized that repealing the 
transportation tax would result in a 
"stimulus to travel.” needed now be- 
cause of excess turbojet seat capacity. 

Airlines, however, do not generally 
regard possible repeal of this tax as a 
means of lowering fares. The phi- 
losophy expressed by many carriers is 
that repeal would then permit a mod- 
est fare increase of 5% or less, improv- 
ing the carriers' financial position while 
offering the public a lower total fare. 

Airlines told the House committee 
that if the Administration's tax pro- 
posal had been in effect last year, it 
would have converted the trunklines' 
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Board Approves Sale by National 
Of Exchanged Pan American Stock 


over-all $1.2-million profit into a $12 
million loss. Forecasting that the tax 
could cost the industry $56.5 million 
in Fiscal 1962 and S7S.3 million the 
following year, the airlines tenned 
these costs as "far beyond the rosiest 
estimates of airline profits." 

Strong recommendations by the 
Federal Aviation Agency that the tax 
be adopted as the only “equitable 
means” of recapturing part of the 
annual cost of maintaining the federal 
airways system also brought criticism 
from the Air Transport Assn. 

The agency’s comments on airline 
fares were "particularly outrageous," 
ATA President Stuart 6. Tipton said, 
since the subject is properly a matter 
of industry economics reserved to CAB. 
He also criticized publication of the 
report "on the eve of the hearings," 
when the airlines would not have had 

Key elements in a 96-page FAA rc- 

• General taxpayer is being penalized 
by the mounting cost of operating 
the federal airways system, \vhich is 
expected to reach an annual operating 
cost of $479 million in Fiscal 1963, 
with substantial increases forecast for 
following years. 

• “While the tax is considered" the 
most equitable method of apportioning 
costs among the groups that derive 
special benefits from the system, an 
across-the-board fuel tax would still 
recover less than the total operations 
costs. Gasoline is now faxed at 2 cents 
per gallon. Jet fuel, now untaxed, 
would be taxed 2 cents, with the tax 
rate on both fuels raised one-half cent 
a gallon each year until total tax 
revenues balanced all costs allocated 
to the users. FAA estimated the pro- 
posal would bring in 17.9% of these 
allocable costs in Fiscal 1962 and 
32.1% in Fiscal 1966, when the tax 
would reach four cents a gallon. 

• Airlines could seek fare increases if 
their net profits were inadequate to 
pay the taxes. FAA estimated that the 
carriers could meet the tax increase 
by raising fares no more than 1.60% 
in Fiscal 1963, based on a 550-mi. 
trip length. 

Calling for a detailed congressional 
study to coordinate any tax increase 
with the industry and the regulatory 
agencies, Tipton warned that any added 
costs of the tax would probably be 
passed on to the public, indirectly 
through subsidy or directly through 
higher fares. In the past two fiscal 
years, he pointed out, the gas and trans- 
portation payments made by the air- 
lines amounted to more than was 
required to operate, maintain and amor- 
tize the airways system. These costs 
totaled $661.4 million, while airline 
taxes totaled $664 million during the 


Washington-Civil Aeronautics Board 
gave National Airlines permission last 
week for public sale of its 400.000 
shares of Pan American World Airways 
common stock and ordered Pan Ameri- 
can to submit a plan before June 5, for 
the sale of its 400,000 shares of Na- 

Thc two blocks of stock were ex- 
changed on an even basis in 195S (AW 
Sept. 1 5, 1958. p. 38) when the quoted 
value of each on the New York Stock 
Exchange was about the same. The 
agreement also involved mutual lease of 
aircraft, which permitted National to 
introduce turbojet equipment on its key 
New York-Florida route well ahead of 
its competitors. Eastern and Northeast. 

The original agreement also gave Pan 
American an option to buy 250.000 
shares of additional National stock at 
$22.50 per share, which was to provide 
equity capital to help National purchase 
needed turbojet equipment. Last year, 
the Board mled against both the option 
and stock trade on grounds that the 
agreement violated anti-trust laws and 
gave Pan American control of Na- 

Under the Board order last week, 
National now has the right to dispose 
of its Pan American holdings through 
a group of underwriters headed by Mer- 
rill Lynch, Pierce, Fenner and Smith. 
Late last week. Pan American's stock 
was quoted at 181, and the listing had 
ranged from a 1961 high of 21i to a 
low of 174. 

National’s stock was quoted at mid- 
week at 141. Range for the year has 
been a high of 1 64 and a low of 10. 

In its order giving National the right 
to divest itself of the Pan American 
stock, the Board made comment on the 
difference in prices: 

"The disparity in market values and 
in the returns each carrier may realize 
on their original expectations by dis- 
position through sale is a risk the car- 
riers assumed. The risk was unavoid- 
able if, as the Board determined, the 
carriers were to have the option to 
sell pursuant to their own individual 
plans for divesture. Therefore, the fact 
that at this juncture, a disparity' in the 
market values of Pan American and 
National exists affords no appropriate 
basis for deviating from the provisions 
of the Board’s order." 

In July, 1960, the Board issued an 
order which gave the two carriers 60 
days in which to either mutually return 
the stock already issued or present 
"their joint or several plan or plans for 
its divesturc by sale to be carried out 
within two years.” The deadline was 


extended several times because the car- 
riers were unable to agree on a joint 

P National chose to sell its Pan Ameri- 
can stock, which resulted in bitter dis- 
agreement between the two carriers. 
An exchange of correspondence between 
the two airlines, involving charges and 
counter charges, failed to bring about 
agreement, and National filed its plan 
to sell the stock by making a public 
offering through underwriters. 

Pan American asked the Board to 
direct the carriers to re-exchange the 
stock, a petition which drew the sup- 
port of the Bureau of Air Operators. 
In its order last week, the Board denied 
the request for an enforced exchange 
of the stock and ordered Pan American 
to submit its plans to dispose of the 
National stock. 

In this connection, the Board agreed 
that the most rapid and positive method 
of stock divesturc would be through 
immediate re-cxchangc of the stock, but 
added that "the obligations of the 
Board . . . could be satisfied by the 
alternate method of divesture by sale, 
and that the choice of the metfiod of 
disposal of the applicants’ respective 
stock interest in each other should be 
their decision.” 

The CAB emphasized that its order 
does not require that each carrier must 
sell its stock under the same plan. It 
added that “there is no reason why 
each of the carriers cannot proceed with 
appropriate sale by the best method 
which is suited to each.” 

Arbitration Agreement 
Ends National Strike 

Washington — National Airlines’ 
scheduled service returned to normal 
last week following an agreement by the 
carrier and the International Assn, of 
Machinists to submit their labor dispute 
to binding arbitration. 

The action, which was proposed by 
Labor Secretary Arthur Goldberg (AW 
May 8, p. 39), ended a six-dav IAM 
walkout which grounded the airline and 
idled some 4,000 officers and employes. 
Goldberg named Prof. Nathan Fcin- 
singer. chairman of the committee 
established to make recommendations 
on the dispute between the flight Engi- 
neers International Assn, and the air- 
lines, to serve as arbitrator. 

Under the plan, Fcinsinger must be- 
gin arbitration of the National-IAM dis- 
pute no later than June 1. 

Report on the engineer dispute is due 
May 24. 
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British United Airways Places First Order 


By Herbert J. Coleman 

London— First firm order for British 
Aircraft Corp.'s BAC 1 1 1 short-haul 
twin-jet transport was placed last week 
by British United Airways, the United 
Kingdom's largest independent airline, 
which is applying for a share in about 
24 routes now held by Britain's two 
state-owned airlines, British Overseas 
Airways Corp. and British European 

British United has contracted to buv 
ten BAC Ills for an initial cost of 
522,400,000 and has an option on five 
more airplanes. First deliveries will be 
made in the fall of 1964. Aircraft will 
replace 1 1 Vickers Viscounts. 

In addition, a strong sales effort by 
BAC in the U. S. has resulted in a letter 
of intent to order five BAC 1 1 Is by 
Ozark Air Lines, and "considerable 
interest” by Continental Airlines to 
replace its Viscount SI 0s. A Conti- 
nental engineering and operational 
team will inspect the airplane here 
next month and will make a decision 
within 90 days, according to Sir George 
Edwards, BAC executive director (air- 
craft). 

Sir George added that production is 
now under way on the first batch of 20 
airplanes with unit costs set at about 
52.2 million per airplane. Discussing 
production costs. Sir George said that 
the government is prepared “in princi- 
ple to contribute to the launching cost 
of the project." noting that lie did not 
know to what extent and couldn't sav if 
he did. 

The BAC 111 is a larger version of 
the Hunting 107 twin-jet first proposed 
two years ago and bears the same gen- 
eral configuration. Sir George said in- 
vestigation has proved there is a mar- 
ket tor the 107 as a “lighter, more 
austere aircraft than the 111” and that 
the corporation would proceed with 
this version subsequent to BAC 1 1 1 
production. 

Major difference is in the power- 
plants. The BAC 111 will have two 
Rolls-Royce Spey RB.163-1 turbofans 
of about 9.S50 lb. thrust each while the 
BAC 107 will be powered with two 
Bristol Siddcley BS 75 turbofans of 
7,350 lb. thrust each. A Braniff Air- 
ways team recently concluded a survey 
of the 107; no decision has been made. 

Designed to operate at a lower cost 
level than the Viscount, the BAC 1 1 1 
will 0v at a normal cruising altitude 
between 20,000 and 30,000 ft. and will 
require no more than 4,800 ft. for take- 
off at its maximum weight under stand- 
ard conditions at sea level. To further 
reduce the aircraft's direct operating 
costs, the transport also will have an 


auxiliary power unit, eliminating the 
need for expensive ground equipment 
for air conditioning and starting and 
reducing the scheduled turn-around 
time, BAC said. 

Direct operating cost analyses of the 
BAC 1 1 1 show that the aircraft is 
cheaper to operate on a plane mile 
basis than the Viscount 810 on stage 
lengths beyond 200 mi. The cost sav- 
ing averages about 10 cents a mile, 
BAC said, and at a range as low as 100 
mi., the BAC 1 1 1 has a direct operating 
cost of about SI. 50 a plane mile. 

Direct seat mile costs of the aircraft, 
at a 75-scat configuration, decrease from 
2.6 cents at 100 mi. to 1.4 cents at 
750 mi. range, based on U.S. costs and 
Air Transport Assn, cost assumptions. 
BAC estimates that in the 69-scat con- 
figuration. the transport’s seat mile 
costs would be reduced another 17%. 

Breakeven passenger load, using the 
ATA formula with indirect costs equal- 
ing direct costs and based on revenues 
of Seven cents a passenger mile, would 
be 31 passengers at 200 mi. ranges. 26 
at 400 mi., 22 at 600 mi., and 21 at 
S00 mi. This puts the breakeven load 
factor below 50% at all ranges above 
200 mi.. BAC said. 

Maximum use is being made in the 
BAC 111 of the detailed engineering 


BAC 111 Specifications 

PowcrpUmt 2 RB.163-1 Speys 

Length over-all 93 ft. 8 ill. 

Wingspan 88 ft. 6 in. 

Wing area 980 sq. ft. 

Wing sweep on 3 chord 20 deg. 

Wheel track 14 ft. 3 in. 

Tire pressure at max. weight. .120 psi. 
Total cabin length including 

toilets and galleys 53 ft. 9 in. 

Total cabin length 

Interior height 6 ft. 6 in. 

Interior width at ami-rest height 

10 ft. 4.3 in. 

(forward) 5 ft. 6 in. x 2 ft. 9 in. 

Height to passenger door sill. .6 ft. 8 in. 
Freight doors. ... 3 ft. 6 in. x 2 ft. 7 in. 
Height to freight door sill 

(forward) 3 ft. 4 in. 

Height to freight door sill (aft). .4 ft. 
Capacities: 

Fuel (8 lb. per Imp. gal.). . . 18,000 lb. 

Freight volume 500 cu. ft. 

Weights: 

Max. ramp weight 66,300 lb. 

Max. takeoff weight 66,000 lb. 

Max. landing weight 62,500 lb. 

Max. zero-fuel weight 56.000 lb. 

Design max. payload 14,000 lb. 


and systems knowledge which has gone 
into the civil aircraft already produced 
by BAC companies, which include Bris- 
tol Aeroplane. English Electric, Vick- 
ers and Hunting. Among these tech- 
niques arc the use of Vanguard and 
VC. 10-tvpe wing panels machined from 
solid metal and a fail-safe design phi- 
losophy providing for duplication of 
many components so that failure of one 
structural element will not be disas- 
trous, the company said. 

The British United order is the sec- 
ond recent move by a British independ- 
ent into the pure jet field. Cunard 
Eagle last week signed a S16.S-million 
order, including spares, with the Boeing 
Co. for two 707-420 jet transports (AW 
Apr. 10. p. 51) for use on the London- 
New York route for which it has ap- 
plied. 'Hie application is being con- 
tested by BOAC in hearings set for this 
week. Cunard Eagle, which also is con- 
sidering purchase of the Vickers VC. 
10, raid the Boeing order is not con- 
tingent on granting of the North Atlan- 
tic route; the airline has taken an option 
on a third 707 with the first two deliv- 
ered early in 1962. 

BUA’s order for the BAC Ills is 
not conditional on approval of its vari- 
ous route requests in the European 
market, according to F. A. Laker, the 
airline's executive director. He stressed 
that British United needs the 10 BAC 
Ills to “continue its existing business” 
and that the airline will supplement the 
order if it gets favorable decisions from 
the Air Licensing Board. 

British United previous!'’ had shown 
interest in the dc Ilavilland DII 121 
Trident three-engine jet. but Laker raid 
studies led BUA to believe that the 
BAC 1 1 1 would provide more flexi- 
bility as a replacement for Viscounts. 
Other factors influencing the BUA 
decision, he pointed out. were: 

• BAC 111 will need less ground time, 
resulting in lower block times. 

• Engine noise level will be lower be- 
cause of the two-engine configuration 
and shorter takeoff distances. 

• Short takeoff and landing distances 
make the BAC 111 more suitable for 
airports that British United is likely to 
use. Seat-mile costs will be lower than 
the Trident, or the Boeing 727 three- 
jet transport. 

• Smaller airplane will allow for more 
personalized service by three stew- 
ardesses because “larger airplanes now 
have the passengers herded on like 
cattle." 

Laker explained that when British 
United posed its basic requirement for 
pure jet equipment, it told BAC the 
airplane must fly from London to Malta 
against a 14-kt. headwind, carrying 67 
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For BAC 111 

passengers and arriving with adequate 
reserve fuel. Laker said the BAC 111 
fits this requirement. Malta was se- 
lected as the optimum base because 
BUA considers it the most difficult air- 
port in Europe for operating conditions. 

British United would use the BAC 
111 on all the European year-round 
services it has requested, plus seasonal 
holiday runs. The airline has applied 
for six routes to Africa and the Far 
East but Laker said larger jets would 
be needed for these. British United 
has shown some interest in the Vickers 
VC. 10 but Laker emphasized that no 
decision has vet been made in regard 
to this aircraft. 

BAC has formed a U.S. company, 
British Aircraft Corp. (USA), to pro- 
mote both its military and civil prod- 



President of the U. S. organization 
will be Christopher Clarkson, formerly 
U. S. representative for Vickers-Arm- 
strongs. M. P. White, former vice 
president of Vickers-Armstrongs. has 
been named executive vice president. 

Other officers include Air Marshal 
W. C. Sheen, director of military sales; 
W. M. Ehart, manager of press and 
public relations: Frank C. Hydes, direc- 
tor of technical sales: and Fred R. Chil- 
man. secretary' and treasurer. Headquar- 
ters of the new company will be in 
Arlington, Va.. a Washington suburb. 

Operationally, the BAC 111 will 
carry 57 mixed-class passengers and bag- 
gage at 540 mph. for stages of 800 stat. 
mi. with a two-hour fuel reserve. On 
medium hauls, it will carry 43 passen- 
gers for 1,200 stat. mi., about equal 
with the Viscount 800. For short hauls, 
the BAC 1 1 1 can carry up to 69 passen- 
gers for 450 stat. mi,, plus reserves, or 
57 passengers and 2.000 lb. of freight. 
Best speed for economy and range mil 
be 500 mph. 

All design and manufacture of the 
1 1 1 will be spread within BAC’s aircraft 
group. Hunting Aircraft will build the 
wing: aft section will be completed by 
Bristol Aircraft, and fuselage and final 
assembly will be done by Vickers-Arm- 
strongs at its Hum plant near Bourne- 
mouth. The BAC team now is working 
on a follow-on study of stage lengths 
past the 1,000-mi. mark. 

The BAC 111 is 93 ft. 8 in. long, 
with a wingspan of 88 ft. 6 in. and a 
wing area of 980 sq. ft. Takeoff weight 
is 66,000 lb. and maximum payload is 
14.000 lb. The aircraft carries IS, 000 
lb. of fuel and has a 500 cu. ft. freight 
volume. Its Spey engine is a bypass de- 
rived from the Rolls-Royce RB.141 and 
has been running since December, 1960. 
Specific fuel consumption is 0.776 lb./ 
hr. at 25,000 ft. 
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AeroShell Oil W becomes first fully compounded 
additive oil to win approval of ever y major aircraft 
piston engine manufacturer in the U. S. 



Left: Piston from engine using straight mineral oil after 1 ,000 hours; note sludge 
and coke. Right: Piston from same aircraft after 1,000 hours on AeroShell Oil W. 


Aircraft, large and small, have 
logged millions of flight hours on 
Shell’s new additive oil— the first 
fully compounded additive oil 
approved by every major U.S. 
manufacturer of aircraft piston 
engines. 

Here are answers to 10 key 
questions about AeroShell® Oil W 
—how it hel-ps keep engines 
cleaner, reduces wear— even ex- 
tends periods between engine 
overhauls. 

1. What types of aircraft can use 
AeroShell Oil W? Piston engine 
planes of any size. Helicopters, too. 

2. Why is it called a non-ash 
dispersant oil? Because it contains 
special metal-free additives that help 
keep tiny, ingested particles in the oil 
from clumping together and forming 
deposits. These particles remain sus- 
pended and dispersed. 

3. How does this affect engine 
performance? It means that engine 
parts stay cleaner. That Lubrication 
points get all the oil they need. Your 
engine can run more efficiently, parts 
can last longer. 

4. What about oil consumption? 

Because AeroShell Oil W helps pro- 
vide a cleaner engine and less wear, 
you can expect less oil consumption. 

5. Can AeroShell Oil W reduce 
maintenance costs?Ifyou have been 
using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Intervals between 


engine overhauls can be extended. 

6. How does this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
This guards against excessive thicken- 
ing of the oil when cold, yet provides 
proper lubrication when hot. Result: 
easier starting, faster warm-up. 

7. Is AeroShell Oil W thoroughly 
proved ?Thoroughlv. It’s had millions 
of engine hours of Bight time. 

8. Can AeroShell Oil W be added 
as a make-up oil? Yes. It is compati- 
ble with all piston engine oils now 
being used. 

9. Is there more than one viscos- 
ity grade? AeroShell Oil W is avail- 
able in three viscosity grades: 100 and 
120 grades for large engines. And 80 


grade for small engines where straight 
mineral oil grade 55, 65, or 80 is nor- 
mally recommended. 

10. Where is it available? At Shell 
Aviation Dealers everywhere. Any 
dealer will stock AeroShell Oil W if 
you ask him. 

Technical bulletin on AeroShell Oil 
W will be sent at your request. Write: 
Shell Oil Companv, 50 West 50th St., 
New York 20, N. Y. 



A BULLETIN FROM SHELL 
-where 1,997 scientists are helping 
to provide better products for industry 


Consolidations May Follow V arig Purchase 


Bv Glenn Garrison 

New York-Purchase by Varig Air- 
lines of 50% of the voting stock in 
Aerovias Brasilia may be a step toward 
the consolidation of Brazil's three in- 
ternational carriers within a year or 
two. according to Varig president 
Reuben M. Berta. 

The purchase, still to be approved 
by the government, involves establish- 
ment by Varig and Real-Aerovias of a 
board of directors and a new president 
to control Aerovias. The latter airline 
now is Real’s international division, 
with routes from Brazil to Miami, to 
Los Angeles and to Tokyo. Varig oper- 
ates between New York. Rio and 
Buenos Aires and from New York to 
the Caribbean and Brazil. 

Third international airline is Panair 
do Brasil, in which Pan American holds 
controlling interest. Panair flies to Eu- 
rope and the Middle East. Berta denied 
to Aviation Week reports that Varig 
interests are negotiating to buy major- 
ity control of Panair from Pan Am. 
He predicted that the Brazilian govern- 
ment would handle any such transac- 

"Varig does not intend to pay the 
bill" for buying Panair control. Berta 
said. But he forecast that there would 
be a single Brazilian flag carrier within 
one or two years. 

The Varig-Real agreement is ex- 
pected to receive government sanction 
without delay because Brazil’s new 
president, Janio Quadras, was instru- 
mental in bringing about a consolida- 
tion. Quadras has expressed the objec- 
tive of consolidating the international 
carriers as a move in tightening up the 
country's economy and avoiding dupli- 
cation of expenditures for aircraft and 

^According to Berta, it is also Quad- 
ras' intention to make Panair a Bra- 
zilian controled carrier. 

Varig now operates three Boeing 
707-420s and two Caravelles; Panair 
has two Douglas DC-8s. and three 
Convair 990s are scheduled for delivery 
to Real-Aerovias. Under the agree- 
ment. the 990 jets will be assigned to 
routes of the new jointly controlled 

Berta, who pioneered jets in South 
America with the Caravelles, said the 
long-range plan is to retire all piston 
equipment and convert the three air- 
lines to all-jet. Varig's only regret con- 
cerning the Caravcllc purchase, he said, 
is that "we don't have enough," and 
there are tentative plans to buy four 

Berta acknowledged that there wen- 
appearances of some unfavorable as- 


pects to Varig in the agreement, Varig 
has been making money on its interna- 
tional routes— about SI. 3 million last 
year, according to its president— while 
Aerovias has been losing money. 

But the combined operation can be 
profitable. Berta said. If properly car- 
ried out. it should prove to be a good 
plan. He noted that President Quadras 
ieft the operation entirely to private 
enterprise, avoiding the possibility of 
nationalizing the Brazilian international 

The "unified command" under the 
agreement also should mean a favorable 
development in domestic operation, ac- 
cording to Berta. This would be ac- 
complished by reducing inefficient 


Guest, SAS Accord 

Stockholm— Scandinavian Airlines Sys- 
tem announced last week that it is with- 

Acrovias de Mexico A.. which has 
caused SAS past financial problems, fol- 
lowing the reorganization of the Mexican 
carrier in order to find additional capital 
and obtain turbine equipment to com- 

to Europe. 

The SAS announcement said ils fi- 

loans, equipment support and aid on 
the technical and administrative lex-els, 
"have been terminated." 

Tire Scandinavian carrier, however, will 
remain as general sales agent for Guest 
in most parts of the world, continue to 



ing. The profit sharing, an SAS spokes- 


!n its recapitalization. Guest will co- 
operate with another Mexican airline. 
Mcxicana de Aviacion. from which it is 
leasing de Havilland Comet 4C jet trans- 
ports for its European flights between 
Paris and Mexico City via Madrid. Lis- 
bon. Bermuda and Miami. Guest hopes 
to fly the route with Comet 4Cs on a 

II. Giinnar Beckman. Swedish consul 



steady financial strain upon SAS since 
1959 and is one of the major factors be- 
hind the Scandinavian carrier's own fi- 
nancial difficulties (AW Mar. 20. p. 34). 


competition on domestic routes by 
more agreements among the carriers. 

Under the presently proposed agree- 
ment, one Varig man and one Real 
man will be named to the new board 
of directors, and a neutnil president 
chosen, a man from neither airline. 

Actually Varig and Real arc buy- 
ing 45% each of Aerovias stock, the 
other 10% being non-voting or pre- 
ferred stock. 

Price of the purchase has been re- 
ported at about S2.2 million, but Berta 
would not comment upon the accuracy 
of that figure. Some sources set the 
price higher. 

Delivery of the 990s is expected next 
January. They arc destined for the 
Aerovias route to Los Angeles and 
Tokyo, now being served by Lockheed 
1049H Constellations. Tile 1049Hs. 
however, probably will be withdrawn in 
the meantime and replaced with leased 
Douglas DC-6Bs. reportedly as more 
economic for the serx-ice than the 
turbo-compound 1049H. 

Route Revisions 

Regarding Aerovias' route to Miami, 
plans call for seeking sonic revisions. 
Instead of serving Miami via the east 
coast of South America, Aerovias would 
try for a west coast route. Varig serx-es 
the east coast, and the change would 
fit more “into the scheme of things.” 
Berta said. 

Aerovias had been seeking a Rio- 
New York route, but Quadras can- 
celed the airline’s concession for the 
route. It would have meant direct 
competition between Aerox-ias and 
Varig. 

Aerovias is trying to sell its four 
1 049H Constellations. Eventually, 
plans would be to retire Varig's five 
Super G Constellations and Panair's 
four DC-7Cs and go to all-jet. 

Berta sees a probable fleet of Cara- 
velles for short hauls and Boeings. 
DC-8s and 990s for the long hauls. 

Convair 880M Flight 
Tested at Edwards 

Convair 880M jet transport made a 
brakes-onlv stop 2,900 ft. after crossing 
the 50-ft. obstacle point and landed 
during Conx-air and FAA tests at Ed- 
wards AFB. Calif. At 125.000 lb., 
stall speed was demonstrated at 9" 
kt.. 10 kt. improved as a result of high 
lift devices, Convair said. 

The landing and takeoff tests recently 
began as part of the certification pro- 
gram whieh is expected to result in 
certification by late July. Other flight 
tests have been made since Apr. 20. 


AVIATION WEEK, 


15, 1961 



You decide where and when you want to go. The Lockheed JetStar, world’s fastest business plane, takes you 
there with jetliner speed, comfort and reliability. Because it operates from fields of less than 5,000 feet, it 
can fly direct to hundreds more airports than the big jets— and make better point-to-point time. Four Pratt 
& Whitney Aircraft JT-12 turbojet engines power the JetStar. Each weighs but 436 pounds yet develops 
3,000 pounds thrust. This high thrust-to-weight ratio contributes to the JetStar's short field 
take-off, its jet-performance climb, and its cruise speed of 500 to 550 miles per hour at 
up to 45,000 feet. The JT-12's simple, rugged design ensures high reliability and easy “ 
maintenance. And it is backed by Pratt ^ WhltflGY AirCFSft 


& Whitney Aircraft's worldwide service. 1 



Division of UNITED AIRCRAFT CORPORATION 


HARTFORD, CONNECTICUT 


Short Designs Swing Nose SC.5 Freighter 



DRAWING of Short SC.5 Belfast civil version of the RAF turboprop freighter shows hinge 
point for swinging nose well behind flight deck. Note supporting jacks. 


London-Short Brothers & Harland 
has designed a swing-nose civil version 
of the Snort SC.5 turboprop freighter 
and hopes, on the basis of studies, to sell 
it for transatlantic hauls of mixed pas- 
sengers and freight. 

The SC.5 Belfast currently is being 
built for Royal Air Force, which has or- 
dered 10. First flight will be early in 
1962. 

H. G. Conway, Short Brothers' 
deputy managing director, said here 
that the civil version, a double-decker, 
is aimed at hauling up to 100,000 lb. 
of payload nonstop between New York 
and London. 

Me added: 

"It seems possible to offer a one-way 
passage across the North Atlantic for 
as little as S70, while carrying 55,000 
lb. of freight." Conway maintained 
that conversion of the upper floor from 
all-cargo to all-passenger can be done 
in under 1 hr. 

Swing Nose 

Dominant feature of the new con- 
figuration is the swing-nose, which 
breaks away from the fuselage well be- 
hind the flight deck. Two jacks sup- 
port the aircraft when the nose is open. 
Powerplants would be Rolls-Royce 
Tvnes. 

In designing the double-deck version. 
Short Brothers has provided three roller- 
ways onto which cargo pallets can be 
loaded on the lower deck. Optimum 
height of a load, whether on a pallet 
or inside a container, was estimated to 
be about 6 ft. to reduce loading com- 
plications. 

By keeping pallet height to 6 ft., 
Short Brothers can build an airplane 
to haul the 55,000 lb. of cargo, while 
providing room on the upper deck for 
138 passengers. If a full cargo load 
was carried, total weight would be 
about 60,000 lb. on the lower deck, 
and an additional 40,000 lb, on the 
upper deck. 

The company decided on a swing- 
nose. against rear-loading, to save time; 
an idea for a rear door and ramp was 
eliminated for a marked saving in struc- 
tural weight. Passenger version allows 
for side-cavity stowage of baggage, with 
larger pieces being transported as 
freight. 

Subject to Change 

Short Brothers has emphasized that 
the follow-on to the SC.5 is a design 
study and that no orders have been 

Configuration could be subject to 
change on the basis of individual airline 

However, to spur interest in the civil 


SC.5, the company also has designed 
a cargo terminal for a North Atlantic 
operation, in which containers would 
be prepacked at a factory or made up 
at the terminal and loaded aboard the 
airplane by means of trolleys. 

For unloading, the SC.5 would taxi 
to a predetermined ramp, open its nose 
and discharge the cargo onto one 
trolley, which is then shunted aside, 
and another trolley moved to the nose 
section for reloading the fuselage. 

Conway estimated that the entire 
operation could be completed in about 
30 min. 

New Approach Urged 
On Service Problems 

Washington— Civil Aeronautics Board 
is urging communities and airlines to 
try to settle adequacy-of-servicc prob- 
lems among themselves before bringing 
long, costly investigations before the 

In a letter to airlines, state and local 
governments and civic organizations, 
the Board has outlined its new approach 
to settlement of adcquacy-of-scrvicc 
problems and indicated the role of its 
newly created Office of Community 
Relations in the field. The Board urges 
communities and airlines to settle serv- 
ice problems among themselves. Should 
that fail, CAB offers the services of its 
Office of Community Relations to han- 
dle the difficulties. 

This office-created last March during 
the reorganization of the Board by 
Chairman Alan S. Boyd— is headed by 


former chief of the Routes Division 
John W. Drcgge. Drcgge hopes he can 
resolve adequacy-of-scrvicc controversies 
before they reach the Board in a formal 
investigation by promoting mutual un- 
derstanding of airline problems and 
community desires for more service 
within the framework of the Federal 
Aviation Act. Dregge secs his role in 
the proceedings as a “catalytic agent” 
rather than a mediator. 

The Board and its Office of Com- 
munity Relations currently are seeking 
suggestions from airlines and communi- 
ties to help establish long-range stand- 
ards to determine how much service a 
community should receive. 

Many present adequacy-of-service 
problems stem from progress within the 
airline industry itself. The impact of 
turbojet aircraft on service to smaller 
communities has been substantial, with 
service declining at cities where the 
traffic cannot support high-capacity jet 
transports. 

Two suggestions the Board feels 
worth exploring include regional air- 
ports— communities could get together 
within a certain area and decide which 
of several airports should be used to 
provide adequate service, or perhaps 
build an airport better located to serve 
them all. The second idea involves bet- 
ter connecting services— communities 
could determine whether their needs 
could be solved bv convenient connect- 
ing service from a central airoort to a 
larger ahnort offering jet service. The 
connecting service could be provided by 
a trunkline or a local sendee carrier, de- 
pending on the market. 
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Capability has many faces at Boeing 






AERO POWER 


Olympus— 

for supersonic economy at Mach 2 plus 


An advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this unique tactical/ 
support reconnaissance aircraft an economic perform- 
ance at speeds up to Mach 2 and over. 

THE RIGHT QUALITIES . . . 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; a very high thrust/weight ratio; and excel- 
lent handling qualities. 



. . . PROVED IN SERVICE 

The Olympus has proved itself in several years' service, 
as the powerplant of the Avro Vulcan V -bomber, t o lie one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low — last year, for example, on a 26,000- 
mile, round-the-world tour, the maintenance required was 
almost negligible. 

The truly astonishing built-in potential of the Olympus 
has been confirmed by the threefold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 








SHORTLINES 


AIRLINE OBSERVER 

► Opposition to the grant of a Los Angeles route to KLM (AW Apr. 24. 
p. 38) continued to grow last week as Dutch and U. S. delegates met to 
resume bilateral agreement talks reopened on President Kennedy's instruc- 
tions. Air Transport Assn, has been waging an intensive campaign against 
the proposed route authorization, and the Civil Aeronautics Board opposes 
the move. State Department, which flatly refused to grant the route last 
year, has set three basic capacity requirements as conditions for conceding 
it now. These would require KLM to hold capacity to 1960 schedule levels, 
restrict Fifth Freedom traffic to 20% of total U. S.-Nethcrlands traffic and 
define "stopover" as a 72-hr. period. Passengers traveling beyond Amsterdam, 
spending less than 72 hr. there, would be considered Fifth Freedom traffic. 

► Watch for Trans World Airlines to take a broader view of merger possi- 
bilities now that Howard Hughes’ control of the airline is temporarily 
shelved. TWA is likely to examine the entire merger spectrum rather 
than confine itself to the Northeast Airlines negotiations, where Hughes 
had interests in both parties. Because of its Florida route. Northeast is 
still a major prospect, but TWA also is likely to consider others that might 
give it alternative southern, off-season routes or that might strengthen its 
international routes. 

► Aeroflot’s 70-passenger, twin-turbojet Tu-104s will continue to fly Russia's 
trans-Siberian Moscow-Khaharovsk route despite inauguration of regular 
nonstop service with Tu-114 turboprop transports late last month (AW May 
1, p. 52). Initial trip frequency with the 170-passenger Tu-114 is only twice 
weekly. Scheduled Moscovv-Khabarovsk flying time for the Tu-114 is about 
9 hr. *10-1045 make two intermediate stops on the 4.350-mi. route. Trains 
require seven days, but rail fare is 89 rubles, compared with 119 by air. 

► Federal Aviation Agency analysis of air traffic controllers’ activity while- 
working busy shifts in the New York Center has indicated that individual 
controllers s|>cnd up to 60% of tlicii time processing routine paper work 
and up to 25% solving intra-sector coordination problems. More than 1,000 
observations per station were collected at 1 0 sec. intervals during shifts when 
the number of pilot position reports was twice the average level. 

► International Air Transport Assn, and Air Transport Assn, have agreed on a 
universal interline message format suitable for both manual and machine 
handling. Format permits reservation messages to move automatically 
through data processing machines and linked communications systems of 
airlines without revising messages to conform to standards of a particular 


► Federal Aviation Agency, after consultation with Air Transport Assn, and 
Air Line Pilots Assn., will undertake a study of how pilots allocate their 
cockpit activity by duty subject. Prime purpose of the study is to establish 
criteria for automatic flight aids. 

► Finnish airline Aero O/Y. Finnan, has begun direct service between 
Moscow and Helsinki with Sud Caravelle turbojet transports. 

► Delta Air Lines will begin its southern transcontinental service June 11 
with four round trips dailv, using Douglas DC-8, and DC-7 and Convair 
880 equipment. One DC-8 flight will operate nonstop between Atlanta 
and Los Angeles and a second will fly between the two cities with a stop 
at Dallas. The Convair 880 flight will serve the Atlanta-Los Angeles route 
with stops at New Orleans and Fort Worth. The DC-7 flight will operate 
between Jacksonville and San Diego with stops at Orlando, New Orleans 
and Dallas. 

► Domestic trunkline common stocks listed on the New York Stock Exchange 
were again attracting investor interest last week in a market that generally 
showed both sharp declines and advances in heavy trading. At mid-week, 
five of the eleven trunklines listed— Delta, Northwest, United, Capital and 
Western— reported new highs for the year. National showed a strong gain 
following a Civil Aeronautics Board order permitting the carrier to sell 
400,000 shares of Pan American stock. Pan American stock registered only 
a slight drop when the Board order was issued. 


► American Airlines reports its 30-min., 
no reservation aerial sightseeing trips, 
using Electra II and DC-6 equipment, 
have proved successful in the New York 
area. The service was scheduled for in- 
troduction in Washington May 13 and 
in Chicago and Buffalo. May 20. 

► Civil Aeronautics Board has rejected 
Eastern Air Lines’ plan to identify its 
Pratt & Whitney JT4 turbojet-powered 
DC-8s as "DC-SBs.” Eastern had of- 
ered to label the designation as strictly 
its own. 

► Continental Airlines has asked Civil 
Aeronautics Board to permit low night 
coach fares on its Boeing 707 flights 
beginning June 1 1 over the Los Angelcs- 
Phoenix-San An tonio-i Iouston route 
awarded recently in the Southern Trans- 
continental Service Case. 

► Eastern Air Lines will begin construc- 
tion of a major jet overhaul base at 
Miami International Airport about Sept. 
30 with funds from a SI 7.2 5-million 
bond issue already approved by the 
Dade County Port Authority. The bond 
issue will be paid through Eastern lease 
fees on the new buildings. 

► Federal Aviation Agency pilots au- 
thorized to rent aircraft for official 
business will be qualified under new 
rules in one or more of these four cate- 
gories: 1-2 place single-engine propeller- 
driven; 3-5 place single-engine propeller- 
driven: twin-engine, propeller-driven, 
fixed-wing carrying less than 1 2.500 lb., 
and helicopters. Pilots will receive an 
Authorization to Rent card listing the 
permitted categories and will be re- 
quired to take a profieienev test once a 


► International Air Trans|>ort Assn, car- 
riers will require passengers traveling 
between Japan, Hong Kong, The Philip- 
pines, Australia, New Zealand and the 
Fiji Islands and Hawaii, the continen- 
tal U. S. and Canada to reconfirm reser- 
vations not less than 72 hr. before 
departure. The new poliev is an effort 
to eliminate no-shows. 

► Pan American World Airways will 
spend S3. 5 million dollars to promote 
the Visit U.S.A. program abroad 
through magazine, mail, poster and 
local advertising campaigns in 750 of its 

► TAI, independent French airline, 
has begun twice weekly DC-S service 
from Los Angeles to Tahiti, using the 
new 11,200-ft. runway at Papeete’s 
airport. Flights operate via Honolulu 
on Thursday and nonstop on Friday. 
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SPACE TECH NOLOGY 



Advanced Solid Booster Concepts Studied 


Washington— Industry is continuing 
to take advantage of the forum pro- 
vided by the House space committee 
to propose advanced space booster con- 
cepts— largely in the solid propellant 
field— designed to provide a substantial 
early increase in U.S. payload capa- 

Latest propulsion companies to take 
advantage of this forum were Atlantic 
Research Corp., which has developed 
the technology for a viscous fuel for 
multi-million pound boosters (AW 
April 24, p. 51), and Grand Central 
Rocket Co., which has conducted a 
launch vehicle development study for 
a manned lunar landing. 

Propulsion hearings began in March 
(AW Mar. 20, p. 50) and covered a 
wide spectrum of potential solid, hybrid 
and nuclear engine theories aimed at 
surpassing the payload capabilities of 
the Russians. The hearings arc part 
of the National Aeronautics and Space 
Administration’s Fiscal 1962 budget 
authorization testimony before the 
House Committee on Science and As- 

Chairman Overton Brooks (D.-La.) 


set the stage for Atlantic Research and 
Grand Central proposals by expressing 
concern over absence of a backup ve- 
hicle for Saturn, and the U. S. failure 
to take advantage of the potential of 
large segmented solid boosters. 

The Atlantic Research gel-solid con- 
cept, which the company hopes to sell 
both to NASA and the Defense Depart- 
ment, is designed to provide economy, 
reliability, thrust flexibility and han- 
dling case not available in all-solid or 
all-liquid systems. 

The engine is essentially a series of 
compartments with a central exhaust 
stack to the nozzle. Compartments, 
called trays, support the propellant 
which has the consistency of tooth- 
paste. A pyrofuse igniter is part of each 
tray, and all compartments in a stage arc 
ignited simultaneously. 

The gas surges against the top of 
the compartment, which is shaped to 
direct the flow into the mouth of the 
segmented exhaust stack. 

Propellant mass fraction of 0.85 re- 
quires a comparatively heavy vehicle 
to support trays and exhaust stacks. 
The company maintains that the 


weight increase is more than compen- 
sated by over-all design simplicity and 
low fuel cost. With a high rate of pro- 
duction, Atlantic Research says the pro- 
pellant can be delivered to the launch 
vehicle for 80 cents a pound. 

Hardware for the gel-solid booster 
would be similar to distillation columns 
used by the chemical industry, with a 
rubber-based insulation liner to protect 
the metal parts against heat corrosion. 
Thrust vector control requirements 
are similar to those for solid engines, 
and Atlantic Research favors control 
by secondary injection of exhaust gas. 

Dr. Arch C. Scurlock, Atlantic Re- 
search president, sees no advantage to 
the gel-solid concept for small launch 
vehicles, but he feels the advantage 
grows steadily with increase in booster 
size. The company has made about 1 00 
tests using small motors and claims 
complete success in ballistic operations. 

Detailed engineering studies have 
been made on these two boosters using 
the gel-solid concept: 

• Million-pound thrust system, with a 
45-sec. burning time. Motor would have 
a 10-ft. diameter, gross loaded weight 
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of 216.000 lb. and a propellant weight 
of 182.000 lb. The booster, about 50 
ft. high, could be test flown 25 months 
after the program began, and develop- 
ment would cost SI 5.5 million, the 
company says. 

• A 4-million-lb. system, also with a 
45-sec. burning time. Gross weight of 
the 20-ft. diameter vehicle would be 
827.000 lb., of which 686,000 lb. 
would be propellant. Company feels 
this vehicle could be flown 50 months 
after a program was initiated, and de- 
velopment would cost S29.5 million. 

Basic advantages of the gel-solid con- 
cept center around its low cost and ease 
of handling, according to Atlantic Re- 
search. Production involves grinding 
and mixing with shipment by tank car. 
Propellant would be shipped as a Class 
B explosive, the same as solid rocket en- 

Propellant cracking and liner separa- 
tion-factors which have plagued solid 
grain technology-are eliminated in 
production, shipping, burning, storage 
and loading, the company says. The 
pnmpable propellant requires no en- 
vironmental controls for loading, which 
would be made in an inert vehicle struc- 
ture. Booster loading would be the final 
step before launch countdown. 

Although storability has not been 
determined for extended periods, the 
company belieyes that the propellant 
could remain viscous for any time re- 
quirement up to several months. 


Atlantic Research says the gcl-so 
adaptable to segmented design b> 
and configuration of tile holding 


The company feels booster supports 
could be constructed inexpensively by 
unitized fabrication. The motor case 
and integral tray supports would be 
made of air-hardened alloy steel. Pro- 
pellant travs would be modular sections 
of steel, and exhaust stacks would be 
inserted in the trays before installation. 
The engine aft closure would be a single 
pressed piece of air-hardened alloy steel. 

The Grand Central Rocket presenta- 
tion was pointed toward a concept for 
a solid-boosted manned lunar landing 
vehicle with the added virtue of being 
a backup or substitute for the Saturn. 

Dr. Clcdo Brunetti, Grand Central 
president, said NASA should spend a 
minimum of 550 million on large solid 
booster development in Fiscal 1962. 
The agency has requested S5.1 million 
in this field. 

Under committee questioning, Dr. 
Brunetti said he feels NASA solid 
rocket programs should be distinct from 
military programs like Polaris because 
mission requirements arc not compn- 

If authority to move ahead on a large 
segmented solid booster were received 
by September. Dr. Brunetti said, the 
U. S. could have a manned lunar launch 
vehicle ready for an operational mission 
by 1965 or 1966. Booster would be a 
cluster of five six-segment engines, and 
second stage would be a cluster of four- 
segment engines. 

Third stage would be a duster of 
six hvdrogen-oxvgcn J-2 liquid livdro- 
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The pilot is inside, flying over enemy lines. 


The SD-1 Surveillance Drone flies remotely controlled 
tactical surveillance missions without risking manned 
aircraft or pilot. It is extremely mobile, simple to use 
and maintain, and can be readily adapted to carry TV or 


film cameras, infrared, radiation detection or radar 
reconnaissance equipment. The SD-1 is the Army's only 
operational surveillance drone. Northrop’s Radioplane 
Division developed and produces it. 


RADIOPLANE 

A DIVISION OF 

NORTHROP 



gen engines, and fourth stage would be 
a cluster of two J-2s. 

Earliest date for an all-liquid booster 
with a booster stage consisting of the 
kerosene-oxygen F-l— with a compar- 
able escape mission payload of 150,000 
lb.— is after 1970, according to Grand 
Central. Both vehicles would use J-2 
engine arrangements in third and 
fourth steps. 

Company Concept 

Tire company concept, based on 
studies made for the Air Force and 
NASA, is centered around tun basic 

• Four-segment configuration with an 
average thrust of 2.57 million lb., burn- 
ing time of 70 sec. Motor is 100 ft. 
long and 15.5 ft. in diameter. A cluster 
of four of these motors would be the 
second stage of the launch vehicle for 
the lunar landing vehicle, and one of 
the four-motor segments could back 
up the Saturn. 



GEL-SOLID propellant is pumped in a simu- 
iared loading operation at the Atlantic Re- 
search Cotp. plant. 


• Six-segment arrangement, with an 
over-all length of 1 58 ft. and diameter 
of 15.5 ft. Cluster of five motors with 
this configuration would be the lunar 
landing vehicle booster stage. 

In addition to compressing time for 
availability of multi-ton payloads. Dr. 
Brunetti said, the solid booster has a 
significant cost advantage over the 
liquid booster. Cost of developing a 
vehicle based on the F-l will total S2 
billion through 10 development flights. 
Comparable development cost of the 
large solid first two stages would be 
SI. 52 billion. 

Grand Central cost studies show a 
pavload-cost of S690 per pound for its 
proposed solid-liquid manned lunar 
launch vehicle, and SI, 160 per pound 
for the F-l based vehicle, assuming the 
cost is spread over 100 flights. 

The solid boosters can be fabricated 
"bv standard manufacturing techniques 
from standard materials,” Dr. Brunetti 
said. 

He added that no -breakthroughs 
arc required in metal parts, the rubber- 
based propellant proposed is a tvpc with 
which the industry has experience, and 
nozzle i f ct rtr can scale up exist- 
ing nozzles to meet the large engine re- 
quirements. He said these manufac- 
turers "will submit fixed price bids” to 
produce nozzles. 

Studies Urged 

Dr. Brunetti urged immediate studies 
of thrust vector control by jet vane or 
fluid injection, plus studies of case and 
nozzle materials and fabrication tcch- 

He said that with these studies, the 
design can be frozen in 12-18 months, 
and will "give assurance that the goal 
of manned lunar landing will be 
achieved at the earliest possible time 
and at the lowest cost." 


Randt Cites Manned 
Space Flight Hazards 

New York - Radiation remains the 
greatest known hazard and weightless- 
ness the greatest unknown hazard in 
manned space flight. Dr. Clark T. 
Randt told a meeting of the American 
Astronautical Society here recently. 

Magnitude of the radiation-hazard 
problem is on the same order as that 
of systems reliability, he said. But the 
advantage is that the radiation problem 
is fairly well understood. In contrast, 
little is known about the effects of 
weightlessness, and no American astro- 
naut has had more than about one 
minute's exposure to the phenomenon. 

Experiments on the sensory systems 
of cats subjected to simulated weight- 
lessness have shown that a lack of ex- 
ternal inputs caused wide swings in 
the alerting responses of their systems 
with a marked elevation in blood pres- 
sure. The cats had hearing organs re- 
moved surgically, were blindfolded and 
submerged in water, while electroen- 
cephalograms (EEG) and blood pressure 
readings monitored the cats' mental and 
physical activities. After one and one- 
half to two hours, the EEG showed 
wild swings in the brain's alerting re- 
sponses, cycling on and off over time 
periods that increased as time passed, 
accompanied by blood pressure rises. 

The implication of these experiments, 
said Randt in his first public appearance 
since he resigned as director of NASA's 
Office of Life Sciences, is that activity 
in the brain stem is a continuing process 
which is normally modulated and con- 
trolled by outside sensory inputs-sight. 
hearing, touch and others. Lacking 
these, the internal feedback goes wild 
and produces the swings in the brain. 

This effect could be produced by pro- 
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All Daystrom Squaretrim potentiometers ha 
resistive element. We start with 
resistive wire. But . . . and this is 
diamond tool which cuts a carefully 
is then wound tightly into this groove 
remains securely separate from the 
withstand severe shock and vibration 
Daystrom Squaretrims, with this unique 
performance. Daystrom’s wide line of 
design latitude. 

Send for the catalog of trimming 
under environmental stress ... Daystrom 


Secret of the Greater 
Squaretrim™ Models 
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We then wrap the mandrel with 
..just ahead of the wire is a tiny 
the mandrel’s insulation. The wire 
entire helix. As a result, each turn 
thus anchoring the wire so that it will 
up and shorting out. 

offer you only the most reliable 
offers you almost unlimited 
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longed weightlessness, Randt said, and 
this is certainly one of the major un- 
knowns in the field of manned space 
flights. 

Other points made by Randt in his 

• Cost of the Mercury project is not 
justified on a basis of the return of sci- 
entific information alone, but on the 
fact tlrat this work must be done as a 
ncccssarv first step in manned space 
flight. 

• Most valuable result of Mercury so far 
has been the accomplishment of com- 
plex performance by chimpanzees. As 
test animals, they surpass rhesus mon- 
keys by a large factor, and arc much 
higher on the life scale than the dogs 
which have been used bv the Russians 
as an extension of their Pavlovian 
experimentation. 

• First major contribution to manned 
space flight was made by the Russians 
with Sputnik 2. which proved that ani- 
mal life could survive in the hostile en- 
vironment of space. It is not yet known 
just how long Laika. the test dog, lived 
in orbit, but indications arc that the 
time period was perhaps two or three 

• Manned space flight benefits on earth- 
bound medical problems are expected 
to be substantial in many fields. Ad- 
vances in medical instrumentation, un- 
derstanding of the nervous system and 
brain functions, and increased knowl- 
edge of biological functioning are ex- 
pected to be in the beneficial “fallout" 
from the programs. 

V ought Building Small 
Space Recon System 

Dallas, Tex.-A space reconnaissance 
system, light and small enough to be car- 
ried by a Scout-class rocket vehicle and 
capable of taking detailed, high reso- 
lution photographs even at low light 
levels, storing the images and transmit- 
ting them to earth on command, is un- 
dergoing development here by Chance 
Vouglit Corp.'s Astronautics Division 
under a contract from Bureau of Naval 
Weapons. 

Called Istar (Image Storage Transla- 
tion and Reproduction), it is neither a 
television nor facsimile system, but is 
based on an entirely new concept, ac- 
cording to its inventor, C. L. Buddeckc, 
who also is division astrionics engineer. 
A test version of Istar has been built 
and demonstrated potential capabili- 
ties, according to Chance Vought. and 
the Navy contract, for more than S250,- 
000, is for development of an advanced 
version for evaluation. It has applica- 
tions for reconnaissance in the earth's 
atmosphere as well as space, according 
to Buddecke, and is highly resistant to 
radiation damage from such phenom- 
ena as the Van Allen belt. 



THIS IS 
THE 

“FIRST TEAM” 

in aerial target scoring systems 

This team of weapons training specialists, which provided the military air services 
of the United States and Canada with the only operationally proven scoring device 
for air-to-air ballistic rockets, has now developed the first passive miss-distance- 
indicating system that meets the following requirements : 

• Scores irrespective of missile size and velocity 

• Requires no modification of weapons 

• Is accurate within 10% 

• Gives visual display of miss-distances while providing self- 
telemetered data to participants for direct read-out or recording 

• Provides omnidirectional sensitivity 

• Is ultra lightweight (less than 18 pounds) 

• Imposes no speed limitations on target 

This is another breakthrough from Del Mar, where the defense of the free world 
For more information on Del Mar's systems capability, write Dept A W-IU2-3. 

INTERNATIONAL AIRPORT LOS ANGELES 45, CALIF. 
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Tests Show That Exposed Skin 
Swells in High Altitude Operations 


Chicago— Capt. Charles L. Wilson 
of Wright Air Development Division 
reported at the recent 32nd meeting of 
the Aerospace Medical Assn., on a 
series of experiments which show car- 
bon dioxide gas in combination with 
water vapor causes swelling of unpro- 
tected skin tissue in high altitude op- 
erations. Swelling, which frequently 
doubled the size of the test subjects’ 
hands, was observed in tests of 30 in- 
dividuals. 

Dr. Wilson told Aviation Week 
that experiments show a distinct chance 
of tissue reaction from faulty or badly 
fitted pressure suits, while escape cap- 
sules give the greatest protection. 

Capsule now undergoing qualifica- 
tion tests was described by James !•'. 
Hegenwald, Jr.. North American Avia- 
tion project engineer on the B-70 en- 
capsulated escape seat. 

North American sees potential use of 
the seat in re-entry vehicles since it 
provides pressure and atmosphere pro- 
tection for a crewman in a shirtsleeve 
environment. 

The North American escape capsule 
has been tested in 16 airdrops and six 
sled ejections over a velocity profile 
from 90 to 2,000 mph. Significance of 
the system, Hegenwald said, is the abil- 
ity of the crew to perform without 
cumbersome clothing. 

Whirlpool Corp. described a com- 
pletely self-contained kitchen for a 
three-man spacecraft which would pro- 
vide 126 meals for a 14-day mission. 
Bacteria retardant called iodophor is 
used to control danger of food putrefac- 

Containers are sprayed with the 
chemical after use. 

The kitchen console was designed 
for zero-gravity operation and crewmen 
would cat solid foods from tubes 


and consume liquids through nipples. 

Lt. Col. David G. Simons, chief of 
the USAF School of Aerospace Med- 
icine's bioastronautics branch, said the 
best research tool for monitoring expo- 
sure to heavy primary cosmic rays is 
the high altitude balloon, because 
rocket flights are too short in duration 
and emulsions from satellite flights are 
difficult to analyze because of the large 
fluxes from the Van Allen belts. 

Other studies in radiation included: 

• Eye damage from radiation dosage 
can be immediate or delayed, and is 
usually temporary, according to a study 
by the School of Aviation Medicine 
made with rhesus monkeys. Data is 
still needed to determine whether cat- 
aracts will result from dosage in billion 
electron volt range. 

• Biological effects of galactic primary 
cosmic radiation, according to a study 
made by Dr. Simons, indicate more 
damage to organization of cells than to 
the individual cells. 

• Exposure to cold may reduce the on- 
set of tumors which result from radia- 
tion exposure. North American ex- 
posed a group of 65 rats to whole body 
radiation and then exposed -part of the 
group to three-hour periods of zero- 
degree temperatures. Those exposed to 
cold had reduced incidence of tumors. 

• Direct experimental approach is re- 
quired to assess the relative biological 
equivalent of heavy primary cosmic rays 
since laboratory tests using ion linear 
accelerators cannot give an accurate 
survival curve because exposure re- 
quirements are too long. 

Dr. Herman J. Schaefer of the Navy 
School of Aviation Medicine said ex- 
tended balloon flights are necessary to 
determine radiation exposure limits for 
the “human target in space." 

• Radiation can produce induced elec- 



PROJECT NERV 



From the first Nuclear Emulsion Recov- 
ery Vehicle (NERV) launch and recovery 
on September 19, 1960, came these 
important accomplishments: 

Highest Space Probe of a Recovered 
Vehicle— The 83.6 lb NERV ( 19” wide and 
17" long) was recovered after a 1200 
mile-high flight into the inner Van Allen 
Radiation Belt. 

Detailed Measurements of Space Radiation 

A disc, 1/2" thick and 3" wide, extended 
from the vehicle during flight, exposing a 
stack of 25 layers of special emulsion to 
the radiation particles. Recovery permitted 
scientists to analyze the emulsion directly. 
First Re-entry of a Vehicle with a Discon- 
tinuous Surface— The NERV ablation nose 
cone, intentionally discontinuous to permit 
exposure of the payload, was the first 
"broken” surface to survive the intense 
heat of re-entry. Performance of the 
vehicle was successful in all respects. 

General Electric's Missile and Space 
Vehicle Department designed and built 
NERV for National Aeronautics and Space 
Administration's Goddard Space Flight 
Center. MSVD is a department of the G.E. 
Defense Electronics Division. i®-« 

GENERAL @ ELECTRIC 
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NERV is the National Aeronautics and Space Administration's accu- 
rate “camera" to obtain a clear picture of space radiation. The Nuclear 
Emulsion Recovery Vehicle, built by General Electric's Missile and 
Space Vehicle Department, probed 1200 miles in space. It returned 
with comprehensive radiation intensity measurements from various 
altitudes and positions within the inner Van Allen Radiation Belt. 


GENERAL)! 


) ELECTRIC 


MISSiLE AND SPACE ,/EHICLE DEPARTMENT, PHILADELPHIA. PA. 


HOW TO 



Bendix-Pacific Radar Beacons provide identification, range 
and azimuth information for radar scope readout. The 
Rendezvous and Position Indicator Beacons are installed 
on (he B-5S; the Position Indicator on the KC-13S. 


Bendix-Pacific engineers are always avail- 
able to discuss your specific problems. 


A MISSION 


Fly a B-58 bomber as far as you care to go. When fuel runs low, hail a KC-135 tanker and fill 
’er up ! This is Standard Operating Procedure for all-weather refuelling, thanks to the Bendix- 
Pacific Rendezvous and Position Indicator Beacons. 

These Beacons have been developed for the U.S. Air Force in cooperation with the Convair 
Fort Worth Division and the Boeing Transport Division. 


Bendix-Pacific Division 



Japanese to Develop Weather Rocket 

Japanese weather observation rocket (mockup shown) is designed to attain 90-mi. altitude 
with 44-lb. payload. Motion picture camera in rocket would take pictures at 1/2.000-sec. 
shutter speed for 200 sec. japan's Science and Technology Agency budgeted $81,333 to 
develop and manufacture the 23-ft.-long, 572-lb. liquid-propellant rocket, which would 
measure atmospheric temperature, wind velocity and wind direction. The Agency expects 
to launch the first rocket from the southern tip of Kyushu Island iu 1962. 


trie-.il currents through a space vehicle 
electrical system, cause ionization and 
heating of materials, cause atomic dis- 
placement or result in transmutation of 
elements in the vehicle structure, ac- 
cording to a North American Aviation 
study. Orval H. Minney called for ex- 
tensive experimentation to establish 
baseline shielding requirements for elec- 
tronics and structural systems. 

Large number of reports in the bio- 
elcctronics field indicate the expanding 
medical interest in miniaturization of 
instrumentation and telemetry for 



Plasma Modulation Tube 


Plasma modulation tube, developed by Mcl- 
par for simulating conditions that result in 
blackout of communications with space 
vehicles during rc-entrv. Tube is filled with 
gases which arc ionized by coils attached to 
two "cars." Center coil coming down 
HitoutIi top of tube is used to vary plasma 
density, while two sets of double probes 
near bottom measure plasma density and 
temperature. 


manned space missions. Dr. ). L. Riclil 
of the USAF School of Aviation Med- 
icine has defined a unit of activity re- 
lated to brain waves which essentially 
mirror the degree of alertness. 

lie told Aviation Week that a gen- 
eral baseline can be established and 
when a crewman falls below normal 
during a space mission, an instanta- 
neous warning could occur to inform 
other crewmen or ground monitors of 
the failure. Deviation from the norm 
could mean boredom, which would be 
corrected by a noise, or it could result 
from oxygen loss, low blood pressure, 
fatigue or drowsiness. 

North American Aviation, and 
Spaeelabs, Inc., are developing a three- 
channel FM/FM biotransensor which 
will be permanently' implanted in the 
thoractic cavity of the test subject. The 
unit is designed for an Atlas launch 
vehicle test pod and will transmit heart 
beat, respiration and heart sound data. 
Rhesus monkey has had the unit sur- 
gically implanted for nine months with- 

Vouglit to Develop, Make 
Saturn Fuel Line Elbows 

Second Saturn component contract, 
covering development and fabrication of 
eight-inch-diametcr seamless thin-wall 
stainless steel fuel line “elbows” for fuel 
lines, has been awarded Chance Vought 
Corp.'s Astronautics Division by 
NASA's George C. Marshall Space 
Flight Center. Huntsville. Ala. 

Elbows will be designed to an ulti- 
mate tensile strength of 100,000 psi. 
Design must be applicable to similar 
components with diameters up to 17 
in., with the possibility of later increase 
to 32-in. dia. Saturn requires more 
than 50 of the eight-inch elbows for tin 
first stage cluster of eight engines. 


The unceasing 
vigilance of 
quality control 



. . . important part in “*"« or ouauiy 
the Barber-Colman 
concept of "total 
engineering for 
maximum practicality 
and reliability" 


Quality is not just another word at 
Barber-Colman. Initial performance 
evaluation plus continual surveillance 
and testing throughout production 
makes our slogan, “The Mark of 
Quality," a reality. 

Quality control begins with an in- 
tensive, accurate study of the job a 
system must perform. It continues 
throughout the design, manufactur- 
ing, and final testing stages to ensure 
that you receive an absolutely reliable 
product. 

For information on how you may 
put Barber-Colman “total engineer- 
ing” to work on your aircraft or mis- 
sile accessories and subsystems 
(electromechanical actuators, air 
valves, temperature controls, posi- 
tioning systems, POLYFORM en- 
closures), consult the Barber-Colman 
engineering sales office nearest you: 
Baltimore, Boston, Dayton, Fort 
Worth, Los Angeles, Montreal, New 
York, Rockford, San Diego, Seattle, 
Winter Park, Florida. 
BARBER-COLMAN COMPANY 
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Designers and builders of Project Mercury Spacecraft 

for the National Aeronautics and Space Administration 

MCDONNELL AIRCRAFT • ST. LOUIS 
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Whisker/Metal Re-entry Material Studied 


Palm Springs, Calif.— Composite ma- 
terial. half columbium alloy and half 
sapphire crystal whiskers, has been 
shown in hypothetical studies to have 
four times the strcngth-to-density ratio 
of the alloy alone over a temperature 
range of 3.000F., according to Willard 
II. Sutton of General Electric Missile 
and Space Vehicle Department. 

Sutton was reporting General Electric 
investigation of composite materials for 
space vehicle applications at an Ameri- 
can Rocket Society symposium on lift- 
ing re-entry vehicles. 

Sutton said the data used in his cal- 
culations represent neither the poorest 
ease nor the ideal one. Crux of the 
problem of making composites that in- 
clude whiskers (filamentary crystals) is 
to find a method of precisely orienting, 
wetting and bonding the whiskers in the 
metal matrix. 

Sutton said, "Several fabrication tech- 
niques have been investigated, but 
vacuum infiltration of fiber bundles 
with molten metal has received the 
most attention. For preliminary studies, 


aluminum and aluminum alloys have 
been used as matrix phases, primarily 
because of their relatively low working 
temperatures. Composites were made 
of zirconia polycrystalline fibers, glass 
filaments and sapphire whiskers. Em- 
phasis was placed on studying and im- 
proving metallurgical techniques for 
producing sound composites. Several 
composites were tested in an lnstron 
Tensile Test machine. In the fabrica- 
tion of these preliminary composites, 
the filaments were not precoated to 
promote bonding. It is evident that 
they did not pick up their share of the 
load, although they modified stress- 
strain relationships considerably. A 
lithium alloy was used in one case to 
increase the fluidity of the melt and 
promote wetting of the fibers. There 

was probably the result of better pene- 
tration of the metal into the fiber mass. 

“A sample containing 12% whiskers 
showed a yield stress of 17,500 psi. 
compared with 10,500 psi. for the un- 
reinforccd alloy. Although the fracture 


occurred at slightly more than 1% 
strain (the breaking strain of the 
whiskers) not all of the whiskers rup- 
tured snnultancouslv, so that the frac- 
ture followed in progressive steps.” 

The General Electric staff has con- 
cluded that whisker-metal composites 
may prove to be a new class of materials 
with greatly improved high temperature 
properties and strength-to-densitv ratios 
but their successful development de- 
pends on the solution of these inter- 
related problems: 

• "Achieving maximum load transfer 
from the matrix to the fibers through 
the proper combination and selection of 
whisker and matrix compositions. 

• “Ensuring strong resilient bonding be- 
tween the fiber and matrix. 

• "Utilizing only the strongest whiskers 
for reinforcement. 

• “Fabricating composites such that 
the whiskers arc fully oriented and com- 
pletely wetted and bonded to the 

Sutton said it is too early to verify or 
modify existing theoretical concepts 
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PROGRESS REPORT: BENDIX SPACE LABORATORY Another 
addition to our expanding Space Laboratory is this 4 x 8-foot space simulation 
chamber now operating at 4xl0~ 9 mm Hg vacuum. We understand this is the 
hardest vacuum yet achieved in this size chamber. Integral wall heating and 
cooling allow test of small satellites and satellite subsystems at temperatures 
ranging from -300°F to +500°F. Accessories extend this range to -400°F 
to +2000°F. Our expanding facilities are creating career opportunities for 
senior personnel experienced in satellite and space system testing. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 
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about composites. Not enough data ex- 
ists to permit accurate predictions of 
the strength of metal-fiber composites. 

It is assumed that the filaments 
rather than the metallic matrix carry 
most of the load in a composite. How- 
ever. they also may strengthen the 
matrix by blocking dislocation move- 
ments and retarding crack development. 

With the filaments all aligned paral- 
lel to a tensile load on the matrix, it is 
assumed that a filament received the 
load through shear forces at its inter- 
face with the matrix. General Electric 
scientists calculate that shear stresses 
arc greatest at the end of the fiber 
where plastic deformation of the matrix 
is most likclv. The whisker does not 
pick up much stress if there is no yield- 
ing in the matrix because there is not 
enough strain in the matrix to stretch 
the whisker. The matrix need yield only 
about 16 to 20 filament diameters to 
transfer the load into the filament. High 
peak shear stresses near the ends of the 
whiskers may prove to be the main 
structural problem in the development 
of composites. 

Chromium Modifications 

The ARS meeting also heard David 
M. Scruggs of Bcndix Corp. describe 
research in which chromium has been 
modified by the addition of ceramics for 
use in unprotected structures at temper- 
atures over 2600F. The material has 
also shown the ability to withstand a 
heat flux in air of 400 Btu. per sq. ft. 
per sec. without erosion or structural 
failure. 

Scruggs described the material as “a 
mixture of clectrolitic chromium and 
an oxide of a Group II metal.” It has 
been named Chrome Cerametalix-30 or 
Chrome 30, for short. Exposure to air 
forms a complex, highly refractory oxide 
coating and does not lower the melt 
point of the chromium. Tensile strength 
at 3.000F equals that of Rene 41 at 
2.200F. It can be cold worked, hot 
formed, or machined and is approxi- 
mately as brittle as recrystallized molyb- 
denum. It has a tensile strength of 
1,800 psi. with a reduction in area of 
10% at 3.100F. 

In general, chromium is not a par- 
ticularly promising material for re-entrv 
gliders at temperatures above 2.600F 
while Chrome 30 will withstand an 
oxidizing environment at temperatures 
up to 3.800F. 

The ceramic content of Chrome 30 
apparently increases the strength of the 
chromium matrix. Ceramic at the grain 
boundaries enables the material to hold 
considerable strain, even past the point 
of recrystallization. Machinabilitv of 
Chrome 30 is said to be similar to cast 

Scruggs believes it possible to acquire 
Chrome 30 with 30.000 to 40,000 psi. 
strength within a year. 


LONG RANGE INPUT/1794 

News of the recapture of Conde from the Aus- 
trians was sped to the French Revolutionary 
Convention at Paris in a matter of minutes via 
Claude Chappe’s amazing telegraphe aerienne, or 
relay aerial telegraph. Sept. 1. 1794. A new era 
in rapid communications had begun. 

Today, instantaneous and completely reliable 
Electronic Communications insure the immedi- 
ate and continuous interchange of intelligence 
throughout the Free World. ECI is proud of its 
initiative and responsibilities in the design, devel- 
opment and manufacture of high precision elec- 
tronic equipment to the critical specifications re- 
quired in various aerospace and surface roles vital 
to our National Defense and to scientific achieve- 
ment. An example is ALRI— Airborne Long Range 
Input— a program where ECI communications and 
data link equipment fill an integral and essential re- 
quirement in linking USAF's advanced early warning 
system to SAGE— our continental defense network. 
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Meteoroid Penetration 
Of Spaceships Studied 

Possibility that intense heat, light and 
blast would accompany micrometeoroid 
penetration of a space vehicle and 
cripple or destroy occupants and equip- 
ment is indicated by Chance Vought 
Astronautics Division tests. 

Studies at Chance Vought indicate 
a definite need for shielding or baffling 
for space vehicles against possible 
meteoroid penetration, particularly for 
those operating in such an environment 
for prolonged periods. Relatively short 
flights envisaged in the Mercury or 
Dyna-Soar -programs are not likely to 
pose as great a hazard. 

Chance Vought conducted tests with 
a simulated space vehicle chamber 
mounted inside a vacuum tank, during 
which tiny aluminum pellets weighing 
about two-tenths of a gram were fired 
into the chamber at approximately 
17,000-mph. velocities. This velocity 
approaches the speed of slower micro- 
meteoroids; average speed of such a 
particle is estimated as high as 1 iO.OOO 
mph. 

• Bright explosion-like flashes were 
camera-recorded inside the test cham- 
ber each time it was penetrated by the 
pellets, and traces of aluminum oxide, 
such as would result from an explo- 
sion of aluminum, were also found in- 
side the chamber. 

• Tests with rats indicated definite po- 
tential hazards to man in such an en- 
vironment. In five of six live-subject 
tests, the chamber contained normal 
atmospheric pressure and composition. 
These animals suffered varying degrees 
of injuries and burns and appeared to 
suffer from shock. Four of the five sub- 
jects survived the effects of the pene- 
trations. In a sixth trial, with the rat 
exposed to a 90-9 5% oxvgcn environ- 
ment, penetration resulted in vaporific 
explosion, killing the subject instantly 
and totally charring the specimen. 

Data available leads to estimates that 
an average-size space vehicle with 1.000 
sq. ft. of surface in a near-earth orbit 
might be penetrated once in 16 hr. if 
it had an aluminum skin .07-in. thick 
and once in 48 hr. at 0.1-in. thick. 

Navy Formally Cancels 
Eagle Missile Development 

Navy Department formally canceled 
its Eagle air-to-air missile development 
with the Bcndix Corp.. Ann Arbor. 
Mich. Approximately S57 million of 
Eagle funding will be reapplied, with 
S10 million obligated in Fiscal 1961 
and S47 million in Fiscal 1962. Tire 
money will be used to meet Navy 
limited war capability requirements and 
in accelerating Polaris A-3 missile de- 
velopment. 
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914 


perfect copies 
...on ordinary 
paper... 


Up to 7 copies 
per minute! 

The new XeroX 914 Copier adds 
near-magic speed to fine quality 
of reproduction. Yet supplies cost 
only about It per copy (there are 
no wet chemicals, and no waste). 
Think of the savings — in copying 
time and in paperwork costs! 


What users say 
about the 914 

"Our entire billing system is 
based around the XeroX 914 
Copier.” "Worth half a girl more.” 
"Now able to make perfect line 
drawings for field distribution." 
Copies all colors, reproduces from 
any medium — crayon, pen, etc. 


No expensive 
copying paper needed 

That’s right— with a XeroX* 914 
Copier, you can make copies on 
ordinary paper (plain or colored) 
or selected offset masters. Push 
a button— copies flow! Copies so 
clear and sharp many people say 


OFFICE COPIER 



MEET THE DCS FAMILY OF 



THE MOST COMPLETE LINE IN THE INDUSTRY 
FROM THE INDUSTRY’S TECHNOLOGICAL LEADER 


Includes the famous Runyan-designed Model GFD-3 solid-state discriminators that will operate within specifications 
frequencies as high as 300 kc and accommodate intelligence spectra up to 35 kc! Compare the other features below- 
with DCS— Complete literature on the entire family of DCS Discriminators. Address: Dept. Al. 


COMPARE THESE DCS FEATURES: 

• THE BEST PERFORMANCE SPECIFICATIONS 
AVAILABLE 

• ADJUSTABLE VARIABLE-LOOP TRACKING 
FILTERS 

• GUARANTEED MEAN-TIME-TO-FAILURE DATA 

• AUTOMATIC AMPLITUDE AND PHASE TAPE 
SPEED COMPENSATION 

• HIGH-FREQUENCY PREDETECTION 
RECORDING CAPABILITY 

• INDIVIDUAL CHANNEL POWER SUPPLIES 


. FRONT PANEL ACCESS TO MODULAR 
COMPONENTS 

. WIDEST VARIETY OF ACCESSORIES 

• OFF-THE-SHELF DELIVERY OF STANDARD 
ITEMS 

• NATION-WIDE FIELD SERVICE 
AND ENGINEERING 
CONSULTATION 

• USED IN EVERY MAJOR MISSILE AND 
SPACE PROGRAM 


. PLUG-IN PRINTED CIRCUIT BOARDS COMMON 
TO SEVERAL SUBASSEMBLIES SIMPLIFIES 
SPARES PROVISIONING 


• COMPLETE SPARE PARTS KITS 
AVAILABLE FOR REMOTE 
INSTALLATIONS 


DATA-CONTROL SYSTEMS, INC. 
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The LGP-3Q 
Electronic Computer 
is designed to stop 
the juggling of figures 
—and start the 
creating of profits . 



The Royal Precision LGP-30 can solve 
routine and theoretical mathematical 
30 times faster than any man— 
yet rents for little more than the salary 
of an additional engineer. 

It is simple to program and operate, 
so no special programmer is needed. 
An engineer can use it himself. 
Tl requires no air-conditioning or costly 
installation. It plugs into any 110-volt AC 
wall outlet. It is mobile, so it rolls anywhere. 
It is desk-size, so it requires little room. 

This means that the Royal Precision LGP-30 
is ready to go to work to help your company 
create new products— and fresh profits— 
the very same day it is delivered. Can you 
wonder that there are more LGP-30’s 
.tailed and working right this minute than any 




computing system 


i class? 


For more information: write 
Floyd Ritchie, Royal McBee Corporation, 
Port Chester, New York. 
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Picture yourself perched in a small capsule atop a 
large rocket, 90 feet above a Cape Canaveral launching pad. There are 
thousands of parts in that bird, and in a few seconds they will 
get the only reliability test that counts. . .will they work the first time? 


To all concerned with that question, we say this: 
To a large degree, the success of Mercury, as well 
as every other U.S. space vehicle and missile, will 
be assured by constant pre-occupation with RELIA- 
BILITY. The specialists in this particular field are 
the Quality Control departments of the many com- 
panies who work on these projects. 

The X-ray at left illustrates one of Donner's pains- 
taking approaches to reliability. The hardware shown 
is a unique Donner system for controlling one of 
America's most advanced and successful missiles. It 
uses standard Donner accelerometers (lower portion 
of X-ray) as basic components to detect average mis- 
sile acceleration. Once this parameter has been de- 
termined, the Donner system — actually a miniature 
computer — monitors flight performance by forcing 
predetermined phenomena to take place ir, proper 
sequence. For instance, if, in the initial portion of 
the (light the missile has achieved sufficient velocity 
by a predetermined time, the Donner system allows 
stage ignition. If correct velocity has not been 
achieved the system aborts the flight. The missile 
continues its mission only as programmed. 

As in all Donner systems designed to measure, in- 
terpret and control flight dynamics, the system at 
left MUST WORK THE FIRST TIME. To ensure 
this, Donner enforces rigid quality control. X-ray 
inspection is one of many routine quality control 
procedures; it allows inspection of all cabling and 
components, provides a further check of shielding 
position, terminations, molding and castings, and 
detects the presence of any foreign material. 

Quality Control In Operation 
STANDARDS — Donner's standards are regularly cer- 
tified by the Western Primary Standards Lab., and by 
the Navy Standards Lab. located here in Concord. 
Our participation in the BUWEPS calibration pro- 
gram allows ready access to the most complete facil- 
ities available anywhere. Donner's production testing 
equipment includes items frequently used as second- 
ary standards, for example: K-3 Potentiometers and 
0.05% differential voltmeters. 



ENVIRONMENTAL— Photo above shows part of Don- 
ner’s Environmental Test Facilities. Included are: 
vibration test equipment with random excitation 
consoles; shock tester; centrifuge; temperature, salt 
spray, humidity and altitude chambers; other gen- 
eral and special purpose test gear. 

STATE OF THE ART- Reliability statistics, MIL specs, 
Gaussian curves and detailed environmental test 
requirements are no strangers to Donner Scientific. 
15% of Donner’s total employment is directly asso- 
ciated with the Quality Control function. The ratio 
reaches 20% on the most demanding projects, such 
as the system examined by the X-ray. 

AS YOU KNOW -There are two facets to reliability: 
1 1 ) the dependability inherent to the product itself 
and (2) the absolute assurance that the product un- 
der review is the best possible tool for the particular 
job. Donner Scientific maintains a staff of competent 
personnel whose primary job is to assist the engi- 
neer or scientist in the application of our problem 
solving tools to his measurement or control projects, 
using the latest developments in analog and digital 
technique. 

DONNER 

SCIENTIFIC COMPANY 
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<er 22.5 million miles away. . 


for 22,500,000 miles, on its way 
to solar orbit, was aided by 
Motorola's frontier capability 
in solid state microwave 
technology. Compact, ferrite 
UHF isolators were especially 
developed to boost tracking 
receiver performance in order 
to detect the last faint whisper 
of available signal strength 
at this history-making distance. 

required Motorola reliability 

At ranges approaching this depth 
in space the conservation of only 
0.1 db in signal can add over 
200,000 miles of communication. 


The non-reciprocal properties 
of ferrite devices were utilized 
by Motorola to stabilize the gain 
of parametric amplifiers from 
changes in antenna impedance. 

In addition to its advanced solid 
state contribution, Motorola 
also was responsible for providing 
more than 100 cases of high- 
sensitivity communications 
equipment on this significant 
space probe project. 


Military Electronics Division 


MOTOROLA 


Qualified 1 
cal personnel s 
are invited 1 
to apply f 


from under the seas 


to the edges of space . . . and beyond 



VAP-AIR MERC THERMOSTATS 


Vap-Air Mercs have many uses, widespread acceptance 



have proved outstandingly accurate and de- 
pendable for the most critical thermal sensing 
and control applications in missiles, aircraft, 
ground support and undersea equipment. 

The Army Ballistic Missile Agency has for two years 
accepted Merc thermostats as standard temperature con- 
trol items on all their missiles. 

Time after time, Vap-Air mercury tube thermostats have 
proved their exceptional ability to meet the most exact- 
ing specifications for thermal sensing and control. Small, 
lightweight, they are unaffected by altitude or moisture, 
can't arc or burn, can withstand 100-G shocks and 30-G 
vibration without loss of accuracy. They have fast re- 
sponse, close limit tolerances, wide operating ranges, and 
undeviating accuracy to provide millions of cycles of 
reliable operation. Mercs need only simple circuits, ara 
adaptable to virtually any need. 



DUCT-TYPE SURFACE-TYPE WELL-TYPE 


STANDARD MERC THERMOSTATS 
AVAILABLE FROM STOCK 

Three standard groups: (1) Duct-type, for gas or fluid tem- 
perature, (2) Surface-type, for “area-contact" temperature 
sensing, (3) Well-type, for sensing case temperatures. Order 
direct from catalog. Complete, ready to mount. Meet military 
specification MIL-E-5272 A. Write for Bulletin No. 684. 


VAP-AIR . . . SPECIALISTS IN AEROSPACE 
CONTROLS FOR NEARLY 20 YEARS 

Entire systems and a complete line of sensors, electronic 

electro-mechanical valves, advanced hot-air inline valves and 
pressure regulators, electric power controllers and heat ex- 
change equipment— for aircraft, missiles and ground support. 


COMPLETE CONTROL CAPABILITIES 
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this is a man you should know. . . a De/avan fuel injection specialist 


QUALITY 


This is Bob Triplett making a point. And, you can be sure 


PRODUCTION IS the fuel nozzle will be better because of it. Bob is Delavan's 
Ulf nrrnAiiriMi itv Superintendent. His prime responsibility is maintain- 
MIj KfcbrUN jIBILI I Y ing Delavan's reputation as an excellent manufacturing 
operation. This means integrating Delavan’s skilled personnel, precision machines 
and manufacturing techniques. Delavan mass produces thousands of reliable fuel 
injectors each year ... at economical prices. 

m DEL A 144 / 1 / 


get to know Delavan fuel injection specialists 


MISSILE 


ENGINEERING 



Solid-Propellant Motor Throttled in Tests 


By David A. Anderton 

New York— Feasibility of a throttle- 
able solid-propellant rocket motor has 
been demonstrated in a series of static 
firings by Amcel Propulsion Inc. 

Test runs covered a thrust range be- 
tween 20% and 65% of maximum 
static rating-about 450 lb.— of the test 
motors. Specific impulse averaged 
about 95% of theoretical value through 
the test range. 

Both thrust termination and motor 
restart have been done during the com- 
pany-funded test program. Based on 
these first runs. Amcel predicts con- 
servative throttling ratios as high as 
40:1. 

Current testing is being done with 
fixed orifice plates simulating the 
throttle. Scatter of test points is not 
great, and is attributed largely to the 
use of experimental grains produced 
without benefit of high-rate production 

Mechanical design studies of the 
throttle show that a simple device— 
perhaps no more elaborate than a 
movable pintle— will handle the thrust 
control job. 

Low-Thrust Throttling 

Next phase of the Amcel program is 
aimed at low-thrust throttling and tail- 
oring of specific propellants. Company 
will not specify either propellant com- 
ponent, but says the performance level 
of the current combination is 227 sec. 
specific impulse for expansion from 
1,000 psi. chamber pressure through a 
10:1 nozzle. Test motors are built up 
from the Army's standard ballistic 
evaluation motor components, which 
feature cases two inches in diameter 
bv seven and one-half inches long. Two 


of these cases and the throttling orifices 
are assembled with standard head and 
nozzle plates for test articles. 

Basis of the design is the separation 
of the propellant into separate tandem 
grains, one fuel-rich and the other 
oxidizer-rich. The throttle is between 
the grains. 

In firing, the fuel-rich grain is ignited 
and its exhaust is discharged through 
the nozzle and through the oxidizer- 
rich grain, where further reaction 

Closing the throttle results in in- 
creased chamber pressure and burning 
rate in the fuel-rich section, which 
increases the reaction in the oxidizer 
chamber and therefore the over-all 


thrust of the motor. Thrust termina- 
tion is by rarefaction wave, forced by 
sudden opening of the throttle. Multi- 
ple igniters, protected by ablating plugs, 
arc used for restarting the motor. 
Oxidizer Grain 

Development of the oxidizer grain 
is credited largely to the company's 
explosives experts, who decided to work 
backward from a pure oxidizer to an 
inerted material containing just enough 
desensitizer to keep it from exploding. 
They ended with a solid grain contain- 
ing about 90% ammonium perchlorate. 
The grain can be slammed on the 
ground, will not burn except in the 
presence of fuel, and will not explode 

1300 
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MIDVAC INCREASES 
STRESS RUPTURE LIFE 
6 TIMES FOR JET 
TURBINE PARTS 


MIDVAC STEELS ARE PRODUCED BY THE MIDVAC PROCESS 
OF CONSUMABLE ELECTRODE MELTING 

When maximum reliability in the high temperature range and minimum rejects are 
required that's the place to specify Midvac Steels. These steels assure super alloys 
of increased tensile, higher impact properties, improved stress rupture strength at 
elevated temperatures and longer fatigue life. 

As an example air melted No. 901 had excellent high temperature strength, 
but often failed slightly below the required stress rupture hours (15) with little to 
spare over the minimum ductility requirements. Well over 100 hours can be 
attained with Midvac melted No. 901. 

The Midvac Process of consumable electrode melting eliminates atmospheric 
contamination, ingot soundness is improved, segregation is reduced, workability is 
increased and product quality is stepped-up. Midvac Steels are offered in many 
alloys as billets or forgings to meet the most critical design specifications o 
engine parts, missile and aircraft components and other products requiring 
properties beyond the capabilities of conventional steels. Let M-H metallurgists 
help you select the right alloy to meet your product's specifications. Write 


rgh, Pa. • Bridgeport, 




^^Afcdmic Steefa. 


even when subjected to the shock of 
standard blasting caps and tctryl pellet 

Curiously, the inerting substance 
which makes the oxidizer safe to handle 
also becomes an active ingredient in the 
mix and improves the performance. 
Anted says grains are made by conven- 
tional propellant, chemical or explosive 
techniques. 

Weight penalty in the motor is 
minimized bv the split-grain makeup. 
First, the throttle operates in a rela- 
tively low-temperature blast of gas from 
the fuel-rich grain during burning. 
This means both decreased temperature 
and erosion, simplifying the mechanical 
and material problems of the throttle 
design. Second, although the fuel- 
rich chamber operates at higher pres- 
sures and therefore requires a heavier 
shell case than usual, there is consider- 
ably more oxidizer to house than fuel. 
The weight penalty attaches to the 
smaller section of the casing only. 

Aracel feels the throttleable solid 
motor offers two attractions: First, 
thrust control; second, major improve- 
ments in motor performance— up to 
300 sec. specific impulse— by using 
grains of materials normally incom- 
patible if mixed in the same grain 
structure. 

Director Chosen For 
British Consortium 

London— British Space Development 
Co., a consortium or United Kingdom 
industrial firms primarily interested in 
space for commercial uses, will be 
headed by Sir Robert Rcnwick, director 
of Associated Electrical Industries and 
Associated Television, two of the mem- 

Top priority has been given to the 
development of proposals for use of 
space in the communications field, he 
said. In a broad sense, the consortium 
will "examine ways and means Britain 
shall assume a significant role in space 
technology.” 

The group was formed earlier this 
year, and selection of directors and 
evolvement of initial aims was spurred 
by the Russian man-in-space flight, an 
achievement which caused criticism of 
Britain’s lack of a space endeavor. 

Its technical committee includes the 
U.K.'s top scientists and technologists 
and is headed by G. K. C. Pardoe, 
leader of the de Havilland Blue Streak 

Consortium members besides Asso- 
ciated Electrical Industries and Asso- 
ciated Television are British Insulated 
Callender’s Cables, Decca Radar, 
Hawker Siddeley Aviation, the Plcssey 
Co., Pye Telecommunications, Rank 
Television and General Trust, and 
Rolls-Royce. 



EECO 

CIRCUIT 

APPLICATIONS 

(No. 2 of a Series) 





This circuit is presented primarily to show how feed- 
back can be used in counting circuits to effect any 
non-binary count using binary circuits. 

An N/7 divider is a circuit that generates one output 
pulse for each seven input pulses. If, for example, 
input pulses are applied at a 70 k-pps rate, the circuit 
provides outputs at a 10 k-pps rate. The EECO N/7 
divider circuit described here can operate at input 
pulse rates up to 150 k-pps. 

EECO T-SERIES MODULES 

The circuit employs the following three T-Series ger- 
manium plug-in circuits: 

1 only T-101B Flip-Flop (FF1) 

2 each T-102A Flip-Flops (FF2 and FF3) 

In addition, a 470 ppS external capacitor (C|) is used 
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automatic 

accurate 

attack 


Today's pilots traveling at supersonic speeds must seek out targets they cannot see. To make low-level attacks in any 
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars 
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com- 
pact, lightweight, monopulse radar system in F-105's of the USAF, the F-104’s of Canada, West Germany, Belgium, 
Netherlands and Japan; and the AN/ASB-12 radar-equipped, inertial bomb-nav system in the Navy's Mach 2 A3J. 

Electromechanical systems by Autonetics Division of North American Aviation 




Variable Rockets Studied for Test Sleds 


Important savings in time and cost 
of rocket sled test programs can be 
achieved by development of variable 
thrust capability for this class of power- 
plants, according to a Rocketdync engi- 

Utilization of variable thrust systems 
would permit use of two or three basic 
booster sizes covering a wide range of 
thrust levels. These can be adjusted or 
programed in the field by test per- 
sonnel to meet specific sled propulsion 
needs rather than experience delivers 
delays of tailored boosters, or continu- 
ing expensive development of new 
motors. R. T. Cliffe, Solid Propulsion 
Operations, Rocketdync, McGregor, 
Tex., noted during a supersonic track 
symposium held at China Lake, Calif., 
recently. 

Lead-Time Problem 

Sled propulsion requirements for 
supersonic track testing are seldom 
known with sufficient lead time— nor is 9 
there sufficient money available, to de- 
velop or tailor a solid propellant booster g 
to provide desired thrust-time programs, o 
Cliffc stated. 

Two promising basic methods of 
varying motor thrust arc the variable gj 
nozzle throat area and case venting, a 
Cliffe reported. 0 

A preset thrust level can be achieved 6-1 
by merely matching a nozzle or nozzle 
throat insert to the internal ballistic 
characteristics of the motor. With 
changeable nozzles, only particular 
thrust levels can be selected, because 
of the infinite variety of nozzle sizes 
obtainable, he noted. But by inserting 
a tapered center-body or pintle into the 


throat of a conventional convergent- 
divergent nozzle, an annular throat area 
can be formed that is varied by position- 
ing the pintle along the flow axis— the 
pintle nozzle providing unlimited varia- 
tion in throat area and thrust magnitude 
within two limiting values. 

Rocketdync has sponsored a research 
program that successfully demonstrated 
this system on M-1S jXTO motors. A 
conical pintle was used in a conven- 
tional convergent-divergent nozzle, a 
threaded adapter ring being installed in 
place of the standard nozzle and a 
larger convergent-divergent nozzle fitted 
so that the basic motor would not have 
to be modified. Thrust levels with these 
nominal l.OOO-lb.-thrust motors were 


restricted to the range of 1,250 lb. 
maximum to 750 lb. minimum, corre- 
sponding to the maximum safe case 
pressure and minimum pressure for 
stable burning for the M-15. 

This variable area nozzle design 
maintained a constant nozzle exit area 
so that at reduced throat area a greater 
expansion area ratio was obtained along 
with the increased chamber pressure. 
Command Throttling 

Command throttling was demon- 
strated with a pintle-nozzle design on 
the M-15, a stepped displacement con- 
troller being used to decrease, then 
increase the thrust in steps. Transient 
peaks and valleys which accompany 
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Northrop’s 




The vital landing system which brought America's Mercury astronaut safely 
down from his historic manned flight in space was designed, developed 
and produced by Northrop’s Radioplane Division for McDonnell, Mercury 
Spacecraft contractor to the National Aeronautics and Space Administration. 



For dependable hydraulics . . . specify Kellogg * 


Kellogg's expanding line of hydraulic pumps, fluid motors, valves, and systems 
provides exceptional reliability and performance for your hydraulic require- 
ments. The unique design of the Kellogg variable stroke pump gives important 
inherent advantages. And Kellogg's design capability stands as a ready adjunct 
to your own engineering resources. 

Kellogg pumps give: • Fast response. »[High volumetric efficiency (over 95% 
at rated pressures). • Simplified design for maximum life, minimum mainte- 
nance. • Highest HP/wcight ratio. • Dependable operation under rapid 
changes in acceleration, torque and thrust loads, and at elevated oil tempera- 
tures. • Minimum size. • Exceptional contamination tolerance. 

For greater reliability in hydraulic components or systems, contact our engi- 
neering representatives, Airsupply-Aero Engineering Company, Division of 
The Garrett Corporaiion. Offices in major cities. 






thrust level changes resulted from a 
rapid change in throat area followed 
by a slower change in chamber pressure. 

A step change in throat area, with 
chamber pressure remaining essentially 
unchanged, caused thrust to change in 
the same direction as area change. This 
chamber pressure response to changes 
in throat area is a strong function of 
the free volume inside the rocket case 
as well as the rate of change of throat 
area. These thrust transients can be 
reduced by close control of the rate of 
area change. 

Case venting systems function in a 
similar manner, differing from the vari- 
able throat area systems in having a 
fixed convergent-divergent nozzle to 
develop the thrust and controlling 
chamber pressure by means of an aux- 
iliary - vent. Vents can be of two types: 
a manually preset vent or varying pres- 
sure by means of controlled vents. 

Either of these types can use radially 
or axially vented ports-in the former, 
combustion gases pass through the vent 
and then are discharged through hvo 
or more radially opposed ports to main- 
tain side force at zero; axially vented sys- 
tems would discharge gases through 
ports that are effectively parallel to the 
main nozzle. Thrust increase is minor 
as the ports are inefficient as a nozzle. 
Vent Area Control 


The vent area can be controlled bv 
several methods. Interchangeable ori- 
fices or a pintle-orifice can be used. 

The pressure relief valve principle 
may also be used as a case venting 
system of thrust-magnitude control. A 
compression spring or torsion bar, pro- 
portional to the desired chamber pres- 
sure, would keep the valve closed. As 
pressure rises inside the rocket motor 
case, the salve opens at the desired 
pressure and maintains this level by 
bleeding off excess combustion gases. 
Small hot gas pressure-relief salves, 
capable of maintaining a preset value 
within 10% of desired levels, have been 
used successfully in numerous solid pro- 
pellant devices, Cliffe noted. 

Considered in the discussion svas 


adaptation of a Rockctdyne 10-NS- 
100000 Megaboom solid propellant 
motor svhich has been employed in 
sled tests at Holloman AFB. Tire am- 
monium nitrate oxidized propellant 
used in this booster has a theoretical 
flame temperature of 2.600F, svould 
permit thrust control mechanisms to 
operate satisfactorily up to 25-sec. 
without being insulated, according to 
Cliffe. 


Changeable Nozzles 


The initial method he considered for 
preselecting the thrust level of a Mega- 
boom is using changeable nozzles. 
Changeable nozzles for a booster this 
size would present a problem to field 
personnel, he noted, but throat inserts 
can be built that will flare into a stand- 
ard conical nozzle expansion cone. 

Mild steel castings, machined for a 
particular throat area, can be used for 
inserts. Ribs at intervals around the 
periphery of the castings serve to reduce 
weight and facilitate handling. The 
throat inserts are fitted into a retainer 
in the entrance section of the exit cone. 
Eight sizes of throat inserts would cover 
the range of acceleration required with 
an accuracy of approximately plus or 


minus Ig. 

A pintle nozzle may also be used for 
attaining preset thrust levels, Cliffe 
noted. A steel pintle, mounted on a 
threaded, adjustable shaft located up- 
slrcam of the conventional nozzle 
throat, could be driven by means of 
gearing from the side of the aft closure. 
A calibrated scale, attached to the pintle 
drive, would indicate the position of 
the pintle in the nozzle throat. With 
the pintle retracted fully upstream, the 
throat area is maximum; extended fully 
downstream, the throat area is mini- 
mum. Between these extremes there 
would be unlimited variation of thrust 
level adjustment. 

Relatively low flame temperature of 
the propellant and burning time of less 
than 15 sec. permits use of mild steel 
to be used in the entire pintle structure. 
Supports could be fabricated from mild 
steel, welded, stress-relieved and ma- 



AiResearch cooling of airborne 

detection systems is accomplished by 
an extremely reliable, compact unit 
which is both an air-cooled cold plate 
and mounting structure for the detec- 

supply. 

This lightweight package weighs 
7.2 lb., and has a heat rejection of 
500 watts. It consists of four AiRe- 
search Minifans and an all-aluminum 
structure with 44 separate modules. 
Each module is electrically isolated 
and may be removed individually 
for quick, easy replacement. 

AiResearch is the leading designer 
and manufacturer of such advanced 



one example of the broad production- 
proven capability of AiResearch in 
providing extremely reliable, light- 
weight, compact cooling packages for 
aircraft, missile, space and ground 
support applications. 

equipment has been produced for 
the following electronic systems: 

Detection • Communication 
• Control • Ground Support • 


Guidance 



AiResearch Manufacturing Division 


Los Angeles 45, California 
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LARGE SOLID BOOSTERS 


FOR SPACE SYSTEMS 

Final check-out of motor processing and handling 
equipment for world’s largest solid propellant booster 
presently under development at United Technology 
Corporation’s new facilities. 


scale physical properties case for one segment being lowered into one of the enormous curing 


at UTC’s Development site. 


chined for alignment. A dry lubricant 
such as Molykotc would be used on 
threads and gears. 

One radially vented, spring-loaded 
pressure relief valve described by Cliffe 
would be attached to the aft head of the 
booster to control thrust bv keeping 
chamber pressure constant. Pressure is 
held at a level by controlling the com- 
pression force applied to a large spring 
which acts on a conical piston to vent 
the chamber whenever burning tends to 
produce an over-pressure. 

Continuously varying the thrust of a 
booster during a sled run bv means of 
a variable-area nozzle is feasible, accord- 
ing to experimental work at Rocket- 
dyne's Solid Propellant Operations, Mc- 
Gregor, Tex. A control system can be 
incorporated into the variable area noz- 
zle design which automatically senses 
sled acceleration, compares this with de- 
sired values and repositions the pintle 
to increase or decrease the thrust as 

A problem in this system is the 
possibility of undesirable transient 
thrust peaks and valleys accompanying 
rapid changes in throat area, Cliffe 
pointed out. Because of its size and 
mass, the pintle on the Megaboom-type 
booster should be pre-positioned for de- 
sired initial acceleration. Thus pintle 
movement can be limited to gradual 
changes and these undesirable transients 
can be avoided. 

As an alternate method of varying 
thrust magnitude, a sleeve over a tube 
mounted on the booster aft head could 
be utilized, providing a variable vent 
area by rotating the sleeve to align 
openings through this port into a 
plenum from which it exits through 
radially opposed ports. Automatic thrust 
control is provided by using a hot gas 
servo to rotate the sleeve to the desired 
vent area, the working gas for the servo 
motor being tapped directly from the 
booster chamber. 

Japan to Fire Monkey 
To 600-mi. Altitude 

Tokyo— Japanese space and medical 
scientists are planning to launch a 
locket with a trained monkey aboard. 

The Environmental Medicine Re- 
search Institute of Nagoya University 
has begun medical screening of monkeys 
at the request of the Tokyo University 
Institute of Industrial Science to study 
effects of space flight on cardiograph and 
electric-cerebral waves of live animals. 

A live female monkey less than one 
year old will be placed in a heat-resist- 
ant chamber supplied with oxygen 
when the Tokyo University Institute 
launches a Lamda rocket to an altitude 
of about 600 mi. from its new launching 
site on the southernmost island of 
Kyushu this fall. 



SOUND WAVES GET 
PRECISION PARTS 
CLEANER, FASTER 


CHEMICAL INDUSTRIES, INC 

BOX 501, Dept. AW-561 • DETROIT 32, MICH. 
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NORDEN * division of UNITED AIRCRAFT CORPORATION 


NORWALK. CONNECTICUT 


PRODUCTION BRIEFING 


Bcndix Corp.'s Products Division. 
Soutli Bend, Ind,, will develop a pan- 
shaped nose gear for Dyna-Soar manned 
space glider under a S7 5,000 subcon- 
tract from Boeing Co. Gear will be re- 
tractable and be fitted on underside of 
fuselage. Boeing is scheduled to award 
another contract to industry to develop 
an unconventional aft landing gear. 

Marquardt Corp. has been awarded 
a S4 million Air Force contract for addi- 
tional research in the development of 
Project Pluto nuclear ramjet engine. 
Marquardt is coordinating its effort with 
the University of California Lawrence 
Radiation Laboratory, which will dem- 
onstrate Pluto reactor feasibility. 

Wjrle Laboratories, Inc., will perform 
vibration testing on the Skybolt air- 
launched ballistic missile rocket motors 
for Aerojet-General Corp. Testing will 
be at Wyle’s Norco, Calif., hazardous- 
test site. 


Royal Industries, Inc's Royal fet 
Division. Alhambra, Calif., will supply 
specialized containers for Falcon mis- 
siles under a S750.000 contract from 
Hughes Aircraft Co. 


Canoga Electronics Corp. will build 
five airborne timing systems for the Air 
Force Missile Test Center, Patrick AFB, 
under a 5120,000 contract. 


American Electronics, Inc.’s Precision 
Power Division, Fullerton, Calif., will 
produce electric power units and power 
supplies for installation at underground 
Minutcman launch sites under two con- 
tracts awarded by Boeing Co. Initial 
power units contract is estimated at 
more than S600.000. the constant-volt- 
age type power supplies award at more 
than 5160.000. 


Douglas Aircraft Co. has completed 
a new 5450,000 liquid-hydrogen labora- 
tory at Santa Monica. Calif., where re- 
search will supplement liquid hydrogen 
propellant fueling and loading experi- 
ments at Douglas' Sacramento field 
station. It also will permit a wide range 
of testing for Saturn S-IV components 
at extreme low temperatures, including 
evaluation of cold helium systems for 
fuel pressurization for the S-IV. Facility 
capabilities include burst testing at up 
to 20,000 psi. and flow-rate tests of 
2,000 gpm. at pressures up to 125 psi. 


Pastusliin Industries, Inc., has re- 
ceived a S9 5 5.000 contract from Navy’s 
Bureau of Weapons to design and 
manufacture 300-gal. external jettisona- 
ble fuel tanks for the carrier-based 
Douglas A4D. 
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The only contacts you pay for in an AMPIn-cert printed 
circuit edge connector are the ones you actually use for 
your specific circuitry, and here's why: AM Pin-cert contacts 
are not fully pre-loaded into the housing. The unique AMP 
design, crimping wire directly to the contact, permits you 
to attach conductors to contacts before you load them. 
When you don't need two or three or six or seven of the 
available contact cavities, or a complete row of cavities in 
the case of one-sided boards, you don't load the contacts 
. . . and you don’t pay for them! 

So much for economics. What about contact versatility? 
The AMPin-cert line has five distinct types of contacts: 
Type I, AMP-leaf — i . a configuration which 

guarantees contact forces even on minimum-thickness 
boards. Type II, AMP-blade rr-i — J a molded 

male tab housing to insure^ 1 ^ proper tab alignment, 
and a crimped type snap-in female receptacle offering 
three long, positive contact areas. Type III, DUO-Tyne 
cgsS' , t -i , affords extremely high density, has four 
contact areas. Type IV, the right-angle AMP-flag DUO- 
Tyne 1 , allows conductors to come out of con- 

nector ^ at right angles, for easy cabling. Type V, 
AMP-taper in . ideal for quick jumpering, cir- 

cuit change-over applications, accepts AMP taper pins. 


Quality? AMPin-cert is quality, in the contacts and the 
housings: 

* Contacts are phosphor bronze, gold over nickel plating 
Contacts accept single, multiple leads, and "snap-in" 
the housing without insertion tools 
Contacts are recessed in housing — no post insulation 
required 

AMPin-cert connectors will accept one-sided and two- 
sided boards 



Ask us for the full AMPin-cert printed circuit connector story. 


AMP Incorporated 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 
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ILS May Handle Automatic Blind Landing 


By Philip J. Klass 

Washington—' There is a growing air- 
line industry belief that the long-sought 
goal of all-weather operations may come 
from improvements in existing equip- 
ment and facilities rather than from 
one of the several automatic landing 
systems now under development or 
test. 

Evidence to substantiate or negate 
this view should come during the next 
several years as the airlines gain experi- 
ence in the use of automatic pilots and 
approach couplers, new approach light- 
ing and the improved directional local- 
izers which the Federal Aviation 
Agency is installing at 10 airports. 

Recent under-the-hood tests bv Pan 
American World Airways and Boeing 
suggest that it may be feasible to make 
automatic (coupled) ILS approaches 
down to altitudes below 100 ft. in jet 
transports. At these altitudes, direct 
transition to high-intensity approach 
lights may be possible, permitting the 
pilot to make a manual flarcout. Re- 
cent flight tests suggest that the accel- 
eration characteristics of split-compres- 
sor and turbofan engines are sufficiently 
good to permit a jet transport to abort 
successfully an automatic approach at 


altitudes of 50 ft. and perhaps lower. 

There are several reasons why the 
airlines would prefer to use the present 
ILS with direct transition to visual 
landing, if this proves feasible, instead 
of the installation of separate new auto- 
matic landing systems. However, in- 
dustry is not opposing development 
and test of automatic landing systems. 
• One less transition: All of the auto- 


matic landing systems under develop- 
ment require the use of ILS for the 
approach, which means a transition 
from ILS to the landing system at rela- 
tively low altitude, and a transition 
seconds later by the pilot to visual con- 
tact. For systems like the British 
BLEU, now being installed by FAA at 
Atlantic City for evaluation (AW Apr. 
24. p. 40) and the Autonetics APN-1 14 
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NORTRONICS 

A Division of 

NORTHROP CORPORATION 


was limited to five nautical miles. Today, Nortronics, 
Precision Products Department, designs and builds iner- 
tiaf gyros which,coupled toan inertial navigation system, 
will place a vessel within a few feet of its actual location 
on the earth's surface. These prime sensors, developed 
for inertial navigation and stabilization devices, as well 
as airborne and missile guidance, and fire control sys- 
tems, are contmuall/ setting standards of performance. 
Nortronics offers unique career opportunities for scien- 
tists and engineers in advancecT design, production and 
application of inertial gyros and devices. 


PRECISION PRODUCTS DEPARTMENT, NORWOOD, MASSACHUSETTS • Field Offices: Highway (46, Teterboro, New Jersey, Telephone: 
ATIas S-t7S0, TWX-Hasbrouck Heights B71-U • 24B6 Huntington Drive, Sen Merino, California, Telephone: AVantio 7-04BI, TWX-Alhambra 96 1B-U 


Bareout adapter, this critical transition 
from ILS takes place at an altitude of 
only 50-100 ft. 

• Difficult to pre-check: Low ap- 
proach using ILS has the advantage 
that a pilot can check operation of the 
beams and his approach coupler while 
the aircraft is above 1,000 ft. altitude. 
The pilot cannot positively check the 
operation of the automatic landing sys- 
tem airborne equipment until transi- 
tion is made to the system at low alti- 
tude. 

• No additional equipment: If ILS in 
combination with auto-approach cou- 
plers can successfully permit jet trans- 
port approaches down to 1 00 ft. or less, 
allowing direct transition to visual con- 
tact. no additional airborne or ground- 
based facilities would be required. 
Pressures for Improvement 

Tlie recent action of major airlines 
to clean up design, maintenance and 
usage problems in their jet transport 
autopilots, approach couplers and flight 
directors in an effort to obtain FAA 
authorization for lower jet transport 
minimums, is expected to produce a 
chain reaction which will do much to 
improve the industry's all-weather op- 

If FAA grants authorization for lower 
jet transport minimums. it is expected 
to do so on a selective basis for specific 
airports, whose ILS and lighting facili- 
ties are adequate, and for those airlines 
whose auto-approach coupler reliability 
and pilot proficiency justifies such ac- 

Prcviouslv. when approach couplers 
and flight directors were considered 
only as accessories of convenience, 
there was little economic incentive to 
the carriers to invest heavilv in the 
required maintenance and pilot train- 
ing. But if one carrier is able to main- 
tain jet transport schedules under 
200-ft., i-mi. minimums while its com- 
petitor is forced to cancel for lack of 
such authorized minimums. the latter 
will have considerable economic incen- 
tive to make the required investment in 
auto-approach coupler maintenance and 
pilot training, observers believe. 

Pressures also will be generated for 
the FAA to improve the quality of 
ILS facilities at major airports. As long 
as instrument approaches are made 
manually, where the human pilot can 
adjust to noise or wiggles in the ILS 
beams based on previous experience, 
there is little pressure to improve the 
facilities. 

But an auto-approach coupler is less 
flexible and more demanding of good 
quality ILS beams, so the FAA can ex- 
pect to be inundated with complaints 
on inadequate installations once the 
airlines start to make widespread use of 
approach couplers. 

Even jet transport manufacturers 



FOR 

THE 

IvE-AlST-IlSr- SPACE 
MERCURY 
SPACECRAFT 


is/EciDOisrisrEnL.iL, 

USES 


DORSETT 

telemetry components 


Dorsett Electronics is responsible for supplying much of the 
telemetering equipment for the Mercury spacecraft which will 
be used in the National Aeronautics and Space Administration's 
"Man-in-Space" program. 

For this vital project, distinct and accurate telemetry signals 
on each channel are an absolute must. Only the highest quality 
workmanship and electrical performance is acceptable to engineer- 
ing inspectors for McDonnell Aircraft, prime contractor. 

Dorsett has designed, developed and manufactured the tran- 
sistorized subcarrier oscillators, associated reference oscillator, 
and power supply mixer-amplifiers that will frequency-modulate 
and multiplex data in the Mercury manned satellites into trans- 
mittible and recordable form. These Dorsett-built components 
consistently meet McDonnell's standards. 

The same high standards of quality and performance extend 
to the many other telemetering systems and components being 
supplied by Dorsett for today's advanced aerospace programs. 
For more information, write today! 
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The progressive Jack & Heintz organization, n 
ing the most complete range of electric power systems and 
:s available from a single source, further widens 

Siegter, ■ In Variable-Speed Constant-Frequency generating 

far outweighs conventional generating systems, in missiles, 
ground powerand electric traction forspeclal purpose military 
vehicles. ■ In power packages for business/executive aircraft 
the self-contained automatic power units developed by Jack 
& Heintz are equipment of choice for modern transport air- 

ification to complete new motor design. ■ In fluid couplings, 
Jack & Heintz offers the finest line of quick-connect couplings 
e. plus outstanding new coupling design capability. 





6*10 South Harvard Boulevard, l-os Angeles 5, California 
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ultimately will feel the pressure. Air- 
craft flight characteristics in the past 
have been designed for manual flight, 
and autopilot manufacturers hate long 
been relegated to a low priority in orig- 
inal aircraft flight testing. As the eco- 
nomic payoff from lower-minimum 
operations becomes apparent, observers 
expect that aircraft manufacturers will 
take a keener interest in the automatic 
flight characteristics of the airplane, 
particularly at low altitudes in final 
approach. 

Strong pressures will develop for 
autopilot manufacturers to improve the 
reliability of their equipment. Based 
on progress that has teen made in 
avionic reliability for important missile 
and space programs, and the availabil- 
ity of extremely high-quality, high- 
reliability components, transistors and 
tubes, tliere is no reason why an auto- 
pilot cannot be as reliable as airlines 
communication-navigation equipment. 
ATA Recommendations 

llie Air Transport Assn.'s All- 
Weather Operations Committee, 
formed a year ago, has come up with 
several recommendations for improve- 
ments in the autopilot and its approach 
coupler, as well as for flight directors: 

• Better warning system: A more posi- 
tive warning system, suitable for oper- 
ating an external alarm buzzer, is 
needed to indicate failure within the 
autopilot and approach coupler. 

• Improved ground checkout: Better 
equipment is needed to enable mainte- 
nance personnel to test autopilot and 
approach coupler on the ground to be 
sure they are functioning properly. 

• Simplified cockpit controls: Design 
of existing autopilot-coupler console 
controls is too complex, particularly 
during instrument approach phase 
when pilot needs three or more hands. 
I. ear. whose L-102 will be used on 
United Air Lines’ new Caravelles. is 
demonstrating a control column steer- 
ing feature which would permit pilot 
to use the control column to change al- 
titude or heading when the airplane is 
flying on autopilot. Tliere appears to 
be at least some airline interest in this 
approach toward simplifying autopilot 
controls. 

• Improved display: In addition to sim- 
plified controls, ATA's committee calls 
for a better cockpit presentation “to 
give the pilot full appreciation of what's 
going on in an automatic system to 
permit the least painful transition from 
‘inside the cockpit' to 'outside the 
cockpit.' ” 

At a recent FAA International Avia- 
tion Research and Development Sym- 
posium in Atlantic City, A. B. Winick 
of the agency’s Bureau of Research and 
Development reported the results of 
tests run on the new improved direc- 
tional localizer, installed at Mcacham 


Field, Ft. Worth, Tex, The direc- 
tional localizer, which uses a 117-ft. 
waveguide aperture instead of the con- 
ventional localizer antenna array, was 
developed for use at airports where re- 
flections from nearby buildings cause 
excessive bends in the beam produced 
by a conventional localizer antenna. 

Despite the unfavorable antenna 
location at Meaeham Field, the direc- 
tional localizer has demonstrated a very 
high stability and accuracy, Winick re- 
ported. 

Measurements made over a period 
of two years indicate that the center 
of the localizer beam remained within 
0.084 deg. of the runway centerline 
95% of the time. During the last 
eight months of the test period, 96% 
of the measurements showed the local- 
izer beam center to be within 0.038 of 
the runway centerline. 

Scaling this latter figure to the 
threshold of a 10.000-ft. runway indi- 
cates the capability of maintaining a 
localizer beam to runway center toler- 
ance of only seven feet 96% of the 
time, Winick said. This was achieved 
using a transmitter at Meaeham which 
is now 10 years old. 

Another important characteristic for 
a localizer is course width stability, par- 
ticularly for automatic approach coup- 
ler use. A series of 19 flight checks 
conducted routinely over a two-year 
period showed the beam width to be 
within 4.6 to 5.5 deg., slightly less than 
half of the International Civil Aviation 
Organization (ICAO) standard, 
Winick pointed out. 

Tliere had been a question whether 
aircraft overflying the directional local- 
izer antenna might reflect sufficient 
energv to seriously distort the localizer 
beam. FAAs tests and analyses indi- 
cate that this is not a serious problem, 
Winick said. 

FAA Plans 

The FAA currently has plans to in- 
stall the new directional localizers at its 
ILS facilities in the following locations: 
Washington National Airport. Phila- 
delphia. Chicago-Midway, Minneapolis, 
Seattle, Juneau (Alaska). Monterey. 
Calif.. Harrisburg. Pa.. Greensboro, 
N. C., and at Atlantic City. N. J. The 
latter installation will be an experi- 
mental one using a 300-ft.-wide wave- 
guide. to evaluate what gains in per- 
formance are obtained by increasing 
the size of the antenna. 

At airports where there is no pre- 
cision approach radar installation, a 
pilot making an instrument approach 
can double-check his azimuth position 
relative to the localizer by means of his 
automatic direction finder or fixes ob- 
tained from other omnirange stations. 

More disturbing to the pilot's tran- 
quility is the question of the aircraft’s 
altitude relative to the ground and other 


Ideas you can use 




FLEXIBLE FUEL-LINE CONNECTOR. Special 

bands ideal for aircraft fuel line systems. 
These connectors serve as expansion and 
universal joints where loads and deflections 
are severe. Withstand bending and torsion 





HEAT PACKAGE. Bit. fabricates ^rubber shapes 

controlling ice formation in localized areas 
such as air intakes, cowls, propeller blades, 
spinners. Fabricated to lit perfectly to com- 
plex curves or odd shapes. 

For more information check your 
B.F.Goodrich Aviation Products Represen- 
tative, or write Aviation Products, a division 
of The B.F.Goodrich Company, Dept. .TIF-i/l, 
Abon , Ohio. 


AVIATION WEEK, 


IS, 1961 







easy — 0.05% voltage measurement 
under severe environmental conditions 


MODEL 8011A MILITARIZED DIFFERENTIAL DC VOLTMETER 



Meets all environmental requirements of MIL-T-945A 

-from — 54"C to +65"C 

Designed for continuous operation: —with 95% relative humidity 

-up to an altitude of 10,000 feet 
—from — 65’C to + 85°C 

Designed for extended storage: ^ssossssu 

FEATURES 

■ Accuracy of 0.05% of input voltage from 0.1 to 500 volts. ■ Eight search and VTVM ranges. 

■ Infinite input resistance at null. ■ Four potentiometric ranges. 

■ No zero adjustments. ■ Temperature controlled Zener reference. 

Model 801 1A is a true potentiometer built to provide accurate voltage measurements under adverse 
environmental conditions, Housed in a light grey enameled combination case, it is portable, and vir- 
tually impossible to damage by overload. ■ Chopper stabilized null detector, precision Kelvin-Varley 
resistors (hermetically sealed in oil), temperature controlled Zener reference, and drift free 500 volt 
reference supply, all contribute to the outstanding performance of this instrument. ■ For your applica- 
tion requiring accuracy, reliability, plus ease of operation specify the John Fluke Model 80 1 1 A. 


ONE PIECE CASE 

Combination transit and instru- 
ment case of deep drawn alum- 
inum construction protects the 
electronic circuitry from dust, 
moisture and drafts. This unique 
feature enables the Model 8011 A 
to provide laboratory perform- 

vironmental conditions. 


PARTIAL SPECIFICATIONS 

VOLTAGE RANGES: ±0.5, 5. 50 and 500V DC 


NULL SENSITIVITY RANGES 
MAXIMUM METER RESOLUTION 
INPUT RESISTANCE 
DIMENSIONS 
WEIGHT 
PRICE 


±0.05% from 0.1 to 500V 

±0.1% of input voltage or 50uV, whichever is 

greater below 0.1V 

10V, 1V.0.1V80.01V 


Case covered, 1114" 
57 pounds complete 
Available on request 


igh, 19" wide, 19L4" long 



• '"«> °" d d °'° w»W notice 

IFLUKEI 

JOHN FLUKE MFG. CO., INC. 

MOUNTLAKE TERRACE, WASHINGTON 


terrestrial obstructions. Although the 
barometric altimeter and the outer and 
middle marker beacons give the pilot a 
periodic check on his vertical position, 
there is some thought that additional 
confirmation would be desirable. 

For example, if the airport is 
equipped with a Vortac installation, 
and the aircraft carries distance measur- 
ing equipment (DME), a very simple 
computer could be devised to calculate 
what the aircraft's barometric altitude 
should be as it moves down the glide 
slope and continuously compare this 
value with the actual aircraft baro- 
metric altitude. 

It also has been suggested that if in- 
expensive corner reflectors were placed 
at an airport, airborne weather radar 
could be used to give the pilot a display 
of his progress toward the runway. 

Installation of Vortac at major air- 
ports also should permit autopilot 
manufacturers to improve the perform- 
ance of their approach couplers by pro- 
viding a distance-from-touchdown sig- 
nal which can be used to automatically 
van’ the autopilot system gain as the 
aircraft approaches the runway. 

Open Mind 

While the airlines seek maximum 
all-weather utilization from existing 
ground and airborne equipment, they 
fully support the FAA's efforts to evalu- 
ate new automatic landing systems. 

The FAA has sent a Douglas DC-7 
to Britain for installation of the air- 
borne equipment required for the 
BLEU automatic landing system. The 
aircraft will be checked but on the 
British ground facilities before return- 
ing to Atlantic City for FAA tests. The 
DC-7 will be outfitted to use either the 
British-developed magnetic leader cables 
or the FAA's new directional localizer 
for lateral guidance. 

North American Aviation’s Auto- 
neties Division is scheduled to deliver 
its AN/APN-1H automatic flareout 
system to FAA this summer, installed 
in a Convair F-102, for flight test and 
evaluation. The Autonetics system is 
similar to the flareout portion of the 
BLEU system, but is somewhat more 
sophisticated and complex. Both use 
a radio/radar altimeter to measure air- 
craft altitude and an analog computer 
to calculate the optimum flareout path 
to be followed. 

FAA also is testing the Bell AN/ 
GSN-s automatic landing system, de- 
veloped under Air Force sponsorship, 
which employs a precision tracking 
radar and computer, both ground- 
based. Also under FAA test is the ele- 
vation 'glide slope portion of the Gil- 
fillan Regal system. Still another sys- 
tem. railed Eagle, which has been de- 
veloped bv Airborne Instruments Lab- 
oratory, may also be evaluated by the 
FAA. 


ANOTHER INERTIAL INSTRUMENT 
FROM GIANNINI CONTROLS 


HEAVY 
DUTY 

FEATHERWEIGHT 



There's a lol of gyro in this 2-3/4" diameter can. Drift only 0.7°/minute. 


id for data sheet #3417. 


(Giannini 

Controls Corporation 

*- w — — — 

1600 South Mountain Avenue. Duarte, California 
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Atlantic Ran 


General Electric silicone rubberfwilly 

help keep him afloat 




Sixteen and a half minutes after its first manned 
launc hing, NASA’s blunt-nosed Mercury spacecraft 
^vil l^aradrop int o the Atl antic Ocean. — 

" Here it fivilpflo at like a buoy marker to 
recovery. To help protect the first American 
naut, the Mercury spacecraft is completely sealed 
with General Electric RTV silicone rubber — the 
new liquid rubber designed to keep the spacecraft 
air and water tight even after being subjected to 
the temperature extremes encountered during take- 
off, flight and re-entry. 

McDonnell Aircraft Corporation, prime contrac- 
tor for the Mercury spacecraft, applies RTV around 
rivets and bolts wherever structural material, re- 
quiring sealing, overlaps or butts together. Able to 
cure at room temperature, versatile General Electric 
RTV silicone rubber has found a wide range of uses 
in missiles and ground support equipment. 



C-f SILICONE RUBBER FINDS MANY USES IN MISSILES AND SPACE VEHICLES 



For full i 

si : 


ormation on General Electric RTV silicone rubber, cle 
and fabricated silicone rubber parts, write: General El 
aducts Dept., Section J544, Waterford, New York. 


LTV silicone 
trie Company, 


GENERAL® ELECTRIC 


— — fOOOOCP 

FILTER CENTER 

1 00000 f 



Computer Stores Seating Data 


London— British Overseas Airways 
Corp has ordered a computer system to 
store information on availability of seats 
for transmission to sales offices in the 
United Kingdom and Europe. Contract 
is for S910.000 with Standard Tele- 
phones and Cables. Ltd., a subsidiary 
of International Telephone and Tele- 
graph. 

Air France currently is negotiating a 
contract for a similar system. Computer 
also can provide information for airlines 
associated with BOAC and Air France 
on continuing (lights. 

System starts with a sales clerk's 
desk set. tied to a controller’s desk set 
at terminals. These are connected with 
a supervisor's console and the informa- 
tion drum, also in the terminals. 

In effect, the sales clerk initiates an 
interrogation formula to inquire about 
reservation availability: this is done by 
inserting an appropriate plate, contain- 
ing details of related flights for a 20- 
week period. He then presses buttons 


corresponding to departure and arrival 

plus other buttons for dates and class 
of seating. His reply is visual, through 
a red-green lamp condition. 

Control clerks are responsible for 
status information to the magnetic 
drum information store. System allows 
the clerk to revise flight status in about 
one second and this information then 
becomes immediately available to an 
interrogation on the network. 

Information store includes two drums, 
each of which has 1.000 bit positions 
on 320 tracks. Capacity of the central 
processor unit has been designed to 
handle 8,000 interrogations per hour. 
Unit also includes a fail-safe system to 
warn of incomplete messages to the 
center, damages along the line or out- 
of-order conditions at the data store. 

A BOAC reservation system on order 
will link the London terminal with 
ticket offices throughout Europe and 
U. K. 


T_ 
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► Anti-ICBM Technique May Use Op- 
tical Maser— Combination infrared and 
optical maser tracking and ranging con- 
cept likely will get serious consideration 
in Convair’s continuing study of an 
effective satellite-borne anti-ICBM de- 
fensive system under Advanced Re- 
search Projects Agency's Project Bainbi. 
Plan envisions infrared detection and 
tracking of a ballistic missile during its 
powered phase; and ranging on the tar- 
get with the high angular resolution 
optical maser. Similar concept was sug- 
gested in at least one unsuccessful pro- 
posal in the recent Bambi competition 
(AW Apr. 10, p. 34, Apr. 24, p. 23). 


► Microsystems Conference — Unusual 
conference on microsystems in which 
representatives from five companies will 
be given a half day to present complete 
engineering data on their respective 
approaches to microminiaturization will 
be held in Los Angeles on May 16 and 
17 by the American Institute of Elec- 
trical Engineers, Los Angeles Section. 
Spokesmen from Radio Corp. of Amer- 
ica. Wcstinghousc, Texas Instruments, 
Fairchild Semiconductor and General 
Electric will be questioned thoroughly 
at the conclusion of each session bv a 
panel of engineers from aerospace com- 
panies. Meeting will be held at the In- 
stitute of Aeronautical Sciences Build- 
ing, 7660 Beverly Blvd., Los Angeles. 

► New Micrologic Circuits Out— New 
line of silicon diode micrologic circuits 
is being made available by MicroSemi- 
conductor Corp., Culver City, Calif., 
as this firm expands its line of semi- 
conductor products. Basic package of 
logic circuits containing up to eight 
diodes which are made on order is 30 
mils thickness, 125 mils in width and 
250 mils in length. One technique 
being used involves common active sub- 
strate: the other, an individual die 
mounted on metal substrate is a form of 
special assembly. Diodes with parame- 
ters of 2 nanoseconds recovery time and 
2 picofarads capacitance are available 
for nse in these microcircuits. 


► Navy Investigates Bat Radar/Sonar— 
Tropical species of bat, which is able to 
locate fish under surface of the ocean 
while it flies over water by means of 
its ultrasonic pulse emissions, is being 
investigated by Harvard University sci- 
entists under sponsorship of Office of 
Naval Research. The tropical bat, 
known as Noctilio Leopoinus, flies low 
over the water, until fish has been 
located then dips its feet into the water 
to catch its prey. Prof. D. R. Griffin 
of Harvard, using a small tape recorder 
and an ultrasonic detector, has made 
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TRANSACTER 


Remote source data collection — a bottle neck 
in Electronic Data Processing in many "big 
plant” operations — is no problem at Boeing’s 
Transport Division, Renton, Washington. 

We quote, in part, from jaaei/vc aotmct, 
January 12, 1961 : "The decision to install the 
entire network (TRANSACTER* System) 
came as a result of successful tests conducted 
... by Boeing employees and representatives 
of Stromberg, manufacturer of the entire 
system. 

"Types of information that employees will 
‘feed’ to the data collecting nerve center will 
include personal attendance data and detailed 
information of time spent on specific job 
assignments. 

"The information will receive instantaneous 
treatment at the nerve center regardless of 
its origin. 

"Some of the advantages of the system in- 
clude the following : 


1. Rapid gathering and processing of 
production information from factory 
shops. This data is vital in determin- 
ing shop load and performance fac- 
tors and in establishing accurate cost 
targets. 



MAKERS OF THE WORLD'S FINEST TIME EQUIPMENT 


a tape record of bat's emissions for sub- 
sequent study. Bat usually raises pulse 
emission rate" just before dipping, much 
as inserting bats do before diving on 
their prey. 

► New Superconductors Reported- 
New alloys made of molybdenum and 
technetium, which become supercon- 
ducting at temperatures higher than 
any other known alloy, were disclosed 
by Dr. B. T. Matthias of Bell Tele- 
phone Laboratories at recent meeting 
of the American Physical Society. The 
new alloys, which become supercon- 
ducting at temperature of 16K, also 
are very ductile, overcoming an objec- 
tionable characteristic of earlier nio- 
bium-tin superconductors. Another 
BTL scientist, D. J. E. Kunzlcr, re- 
ported experiments which suggest that 
niobium-tin alloy may be able to 
remain superconducting in the presence 
of fields as high as 200.000 Gauss at 
temperatures of about 4K. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

• Infrared Industries, Inc., Waltham, 
Mass., SI. 5-million contract for devel- 
opment and production engineering of 
infrared detectors for use on Midas 
early warning satellites, from Lockheed 
Missiles and Space Division. 

• Collins Radio Co., Cedar Rapids, 
Iowa, $400,000 contract from Eastern 
Air Lines for FD-10S integrated flight 
systems and DE-202 automatic direc- 
tion finders for EAL’s new Boeing 720 
jet transports. Collins also reports a 
$695,000 contract from Sud Aviation 
for airborne communication equipment 
for Caravelle jet transports. 

• Intercontinental Electronics Corp., 
$150,000 contract for improved slow- 
scan converter system from Rome Air 
Development Center, for converting 
wideband radar data into narrow-band 
information that can be transmitted 
over telephone lines. 

• Bcndix Corp., Systems Division. Ann 
Arbor, Mich., a definitive contract for 
$17.2 million from the Army for Proj- 
ect Advent communications satellite, 
intended for a 24-hr. synchronous 
equatorial orbit. 

• SoundScriber Corp., North Haven, 
Conn., $928,227 contract for magnetic 
tape recording equipment from the 
Federal Aviation Agency. Equipment 
will be capable of recording 50 channels 
of voice communications simultane- 
ously for 17 hr. on one-inch wide 
magnetic tape. Contract calls for 98 
recorders and 40 reproducers. 

• General Telephone & Electronics 
Corp., Sylvania Division, Buffalo, 
N. Y. $5-million Navy contract for 
production of communication systems 
tor nuclear-powered Polaris submarines. 
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Reading Machine 

Electronic reading machine can scan type- 
written copy containing alphanumeric char- 

Flexowriter code or 5-levcl teletype code at 
rate of 2-40 characters per second. Machine 
also is available with magnetic tape output. 

Manufacturer: Farrington ? Manufacturing 
Co., Needham Heights, Mass. 


Tri-Dimension Radars 
Use Polarized Glasses 

Fullerton, Calif. -Hughes Aircraft Co. 
has developed a three-dimensional radar 
presentation unit based on the tech- 
nique using polarized eyeglasses to 
manipulate visual parallax of the opera- 
tor tried bv the mov ies a few years ago. 

The unit was developed with com- 
pany funds and has been named Stereo- 
scan. Hughes officials think it may have 
a role in air traffic control since it can 
give a controller the ability to see if 
there is a vertical separation between 
aircraft. Storage tubes are used in 
Stereoscan so that a continuous plot of 
aircraft tracks can be kept on the scope 
for as long as wanted. 

As yet no systematic tests have been 
run to determine the ability of opera- 
tors to estimate altitude differences with 
Stereoscan or to learn how troublesome 
eyestrain would be to operators equip- 
ped with Stereoscan. Hughes officials 
say such tests will be made. 

The maximum "apparent ' vertical 
dimension which can be perceived by 
controlling binocular parallax is about 
a foot. Scale can be varied to make the 
one foot represent any maximum alti- 
tude. For air traffic control applications, 
the maximum altitude would probably 
be no more than 35,000 ft. and no less 
than 5,000 ft. 

A key question to be answered by 
operator tests will be the horizontal dis- 
tance between targets at which a speci- 
fied minimum altitude separation can 
be detected. 


NEW AVIONIC 
PRODUCTS 


• Memory system exerciser, Model 
2032, for testing or evaluating complete 
memory systems during laboratory de- 
velopment or for production testing. 
Device operates with address-to-address 
cycle times which are continuously 
variable from 3 to 100 microseconds 
and can accommodate random access 
or serial buffer memories with capaci- 
ties up to 16.384 words and word 
lengths up to 48 bits. Manufacturer: 
Rcsc Engineering, Inc.. "A" and Court- 
land Streets, Philadelphia 20, Pa. 



• Microminiature resistor, wire-wound, 
measuring only te x A in., is available 
in resistances of 1 to 50,000 ohms with 
power ratings of 0.02 watts. Manufac- 
turer: Reon Resistor Corp., 155 Saw 
Mill River Road, Yonkers. N. Y. 

• Transistorized UHF/VHF beacon 
transmitter. Model BT-201, for air-sea 
rescue use, weighs only 11 lb., meas- 
ures approximately 5J x 31 x 11 in. 
Power output is 250 mw. at 121.5 me. 



or 243 me. Transmitter, which is crys- 
tal controlled, is modulated Class A2 
by a 1,400 cps. tone, approximately 
three pulses per second. Manufac- 
turer: General Antronies Corp., 11930 
W. Jefferson Blvd., Culver City, Calif. 



its electrical zero. The switching capa- 
bility adds only 0.5 in. to length of 
Size 8 synchro. Device weighs 2 oz., 
measures' 0.75 in. dia. x 1.7 in. long. 
Manufacturer: Clifton Precision Prod- 
ucts, 5050 State Road, Drexel Hill, Pa. 



• Miniature variable-speed transmission, 
measuring 2 x 2i x 3J in., is a com- 
pound planetary system with the non- 
rotating member a traction ring that 
engages tapered rollers at varying di- 
ameters. Capable of handling up to 
i hp., device is available in three types: 
one delivers all speeds from any desired 
maximum down to zero; a second de- 
livers speeds from maximum to zero 
and full reverse without change of in- 
put rotation. The third can be con- 
nected to give output speeds that vary 
approximately 10% from a given input 
speed. Manufacturer: Graham Trans- 
missions, Inc., Menomonee Falls, Wis. 

• UHF germanium transistor, Type 
2N700A, capable of oscillating at fre- 
quency above 1,000 me. is designed 
to meet MIL-S-19500/123. The dif- 
fused-base mesa transistor operates at 
25 volts and has a 75 mw. free-air rat- 
ing. Manufacturer: Motorola Semi- 
conductor Products, Inc., Phoenix, Ariz. 
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MAN INTO SPAS! 


e proud that the epoch-making success of National 
Aeronautics and Space Administration's first launching of man into space depended, in part, upon guidance 
and control system components under contract to the Ford Instrument Company-and that this confidence 


s justified by the event. 


FORD INSTRUMENT CO. 


D Thomson Avenue, Long Ir 


Other missile and space “firsts" in which Ford Instrument guidance and control components participated: • First operational ballistic missile 
(REDSTONE) • First successful launching of a Free-World satellite • First successfully recovered nose cone • First recovered simian passengers (Able 
and Baker) • First successful Free-World space probe • First mercurv-redstone space vehicle (chimpanzee. Ham). 1.2 



Blue Scout Gathers Space Data 


Blue Scout II research vehicle launched by Air Force personnel carried geophysi- 
cal experiment packages. Recoverable capsule was lost, but data from five 
instrnments was telemetered to ground stations. Below, Air Force personnel 
place heat shields on nose section. 


*i~*i — 

Bine Scout II four-stage Air Force space probe is 
shown on launch pad at Cape Canaveral. Fla. Vehicle 
was launched Apr. 12 (AW Apr. 17. p. 37) but 90-lb. 
recoverable capsule was lost. 






The time: May 5, 1961, 10:34 AM, EDT. The man: Commander Alan 
B. Shepard, Jr., USN, Astronaut. The event: launching of the Mercury 
Capsule with man on a down range step into space. The metal: titanium 
for a combination of strength and lightweight in the vehicle’s double 
wall stringer construction. 

A major supplier of commercially pure AMS4901 titanium in the Mercury 
Project, Republic Steel is the nation's largest producer of high-perform- 
ance metals. Republic is a new source of a complete line of precipitation 
hardenable stainless steels . . . the only source of continuous rolled stainless 
sheet up to 60" wide . . . the largest producer of stainless and alloy steels, 
and steels for cold extrusion. 

To meet the challenge of space, Republic Steel is looking deep into the 
microstructure of steel . . . pulling facts from the heart of steel . . . aim- 
ing at fantastic new steels with tensile strengths even beyond 400,000 psi. 

Republic’s 3-Dimensional metallurgical teams— composed of mill, field, 
and laboratory metallurgists— help you select, apply, and process the most 
economical metals capable of meeting requirements. This is a confidential, 
obligation-free service. For additional information, contact your Republic 
representative or mail the coupon on the opposite page. 

DESIGN ENGINEERS: Mail the coupon for a copy of 
Republic's new booklet. Products For The Design Engineer. 

Contains a useful Stainless Steel Selector Chart, and 
information on Republic High Strength Steels, Titanium, 

Electrical Steels, Vacuum Arc Melted Steels, and other high 



VACUUM ARC MELTED METALS . . . 

Processed into billets, bars, plates and sheets. 


process improv 


> 20,000- 

ilectrode 


REPUBLIC PH STAINLESS STEELS . . . 

Republic PH 15-7 MO* for missiles and aircraft 
offers high ultimate tensile strength with ex- 
cellent mechanical properties to 1000°F. 
Republic 17-4 PH* for shafts, gears, pins, and 

treatment at 900°F to develop its full strength 
(ultimate tensile strength to 200,000 psi). 
Republic 17-7 PH* for pressure tanks, bellows, 
springs, and other applications provides better 
corrosion resistance than the hardenable grades 
of chromium stainless. Send for PH Stainless 
Steel Booklet. 

•lleemed under Pal. Not. 2482094. 2S05743 and Trade Mark at 



REPUBLIC STEEL 


REPUBLIC STEEL CORPORATION 

1441 REPUBLIC BUILDING • CLEVELAND 1, OHIO 

Please send PRODUCTS FOR THE DESIGN ENGINEER Booklcl 



Addres 





RCA proudly salutes the 
history-making Man of Mercury 

The nation views with pride and with satisfaction, the outstanding achievement of the National 
Aeronautics and Space Administration and the United States Air Force in successfully execut- 
ing Commander Alan B. Shepard’s history-making flight through space. 

The RCA Service Company appreciates the opportunity to have been a vital partner in this 
national achievement by providing Range Instrumentation Support and operating the Track- 
ing Facilities at the Atlantic Missile Range since 1953. 

Americans everywhere look with confidence to future achievements in space exploration by 
the Men of Mercury. 
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BETHLEHEM STEEL 




Engineers and scientists at Convair/ Astronautics enjoy not only 
the immeasurable rewards of participating in the development of 
this nation’s most advanced space systems, but the added bonus 
of living and raising their families in resort-like San Diego, 
California. San Diego’s climate is near-perfect, and its ideal 
location permits almost any sort of family recreation the year 
around. Indeed, on the first day of summer last year, the tem- 
perature was 78 degrees; on the first day of winter, 76. Schools 
are excellent and uncrowded; cultural attractions abundant; 
advanced educational facilities are constantly being expanded. 
If you are an experienced engineer or scientist with a creative 
approach, we'd like to tell you more about our company, our 
community, and how they might fit into your future. You’ll find 
more information on the back of this page, and a convenient 
inquiry card which will receive immediate and confidential at- 
tention. Why not mail it today? No obligation, of course. 


If the inquiry card has been removed, or if 
you wish to furnish or request more 
detailed information, please write to 
Mr. R. M. Smith, Industrial Relations 
Administrator-Engineering, Mail Zone 
130-90, Convair/ Astronautics, 

5669 Kearny Villa Road, 

San Diego 12, California. 

(If you live in the New York area, 
please contact Mr. T. Cozine, 
manager of our New York placement 
office, Circle 5-5034.) 


CONVAIR / ASTRONAUTICS 



D ,»grS? GENERAL DYNAMICS 


ENGINEERS AND SCIENTISTS 





Convair Astronaut 

fomia, the third fastest growing community in the 
United States. It is situated 10 miles north of the 
Mexican border and a little over 100 miles south 
of Los Angeles. 

Immediate openings exist in the following areas : 

SCIENTISTS & A 
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Mach 3 
Technology 


Designing a plane to ride triple-sonic shock waves like a 

been imprisoned in their own V-shaped shock waves like a surf-rider on the crest of a wave, 
which were created when traveling at high speeds. These North American engineers set out to design a w ing 
waves caused a tremendous increase in drag, and a con- and undersurface which would make use of this aero- 

sequent heavy penalty had to be paid in fuel consump- dynamic principle. The result was a delta wing shaped in 

tion, limiting the range of supersonic flight. the V which would be made by air waves when flying at 

This was the problem facing the engineers at the Los Mach 3 speeds. The design was highly practical. With this 

Angeles Division of North American Aviation as they new design advance, there now exists a means for manned 

designed the Mach 3 B-70 Valkyrie airplane for the Air aircraft to not only reach triple-sonic dash speeds, but 
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THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. ' 
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Norden Lays Framework to Become 
Major Avionic Prime Contractor 
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The sophisticated design of this second-generation 
short-haul jet is the outcome of dc Havilland’s 
vast experience in the development of the 
medium-size jet airliner 

Hawker Siddeley Aviation Limited is 
the force behind this world-market project 


HAWKER SIDDELEY AVIATION, 32 DUKE STREET, LONDON, W. 1. 


plants in the New York-Conneeticut 
area into our Norwalk and Commack 
sites," Aspimvall said, “wc expected a 
certain amount of attrition among our 
technical personnel. Surprisingly, this 
didn't happen. Wc did lose some sec- 
retarial help, but wc kept all the key 
people wc wanted.” Norden now em- 
ploys about 2,200 people, approximately 
two-thirds of that number being lo- 
cated at Norwalk, and this compares 
with Norden-Kctav's 2,000 personnel 
strength in 1958. 

Acquired to fill a gap in United’s 
technological spectrum and to provide 
United Aircraft Corp. with an entry 
into the growing electronics sales mar- 
ket. Norden today is primarilv inter- 
ested in navigation, bomb-director, 
stabilization and guidance systems, sec- 
ondarily m radar-television svstems 
(other than navigation), optics, gas pres- 
sure systems, special components and, in 
the non-military Costa Mesa plant, auto- 
matic control systems and vote-tallying 
and educational scoring machines. 

"In our major field of interest." 
Aspimvall said, “we intend to bid as 
the electronics prime contractor on 
every new project that comes along— 
whether it’s an aircraft, missile, space 
or maritime system." In secondarv 
areas. Norden would like to provide as- 
semblies and subassemblies as first-tier 
subcontractor. 

No longer one-service oriented, Nor- 
den is presently working on various 
projects for the Air Force, Navy, Na- 
tional Aeronautics and Space Adminis- 
tration. Federal Aviation Agency and 
other governmental organizations. 

Norden is currently an associate 
prime contractor on two aircraft (Grum- 
man A2F-1 and Douglas A?D) for navi- 
gation and bomb-director systems. As a 
subcontractor, the company has devel- 
oped for the Navy a contact analog 
which displays a submarine’s positron 
relative to bottom and surface, pitch, 
roll, heading and speed, all on a single 
screen before the helmsman. For the 
Air Force. Norden has built a television 
overlap computer system, which auto- 
matically actuates an aerial reconnais- 
sance camera to produce overlapping 
consecutive photographs and a tele- 
vision theodolite for missile tracking. 

Last year, the company received a 
nine-month study contract from the 
Maritime Commission to determine the 
feasibility and economics of a fully- 
automated merchant ship. The study 
Covered the requirements and possible 
designs of command-and-deeision com- 
puters, navigation and collision-avoid- 
ance systems and, as performed by two 
other United Aircraft Divisions. Pratt 
& Whitney and Hamilton Standard, 
propulsion and controls systems. 

Under corporate sponsorship. Nor 
den has produced a small. 20-lb. all- 
attitude inertial platform and it is 



THINK, ACT! How will crews of aerospace vehicles perform under 
long periods of stress and confinement? Lockheed /Georgia finds 
accurate answers in the crew mockup section of its Behavioral Re- 
search Lab -just one of the many capabilities of its highly qualified 
Human Factors Research Group. LOCKHEED/GEORGIA 


PROBLEMATICAL RECREATIONS 66 



Ann, Barbara, Carol, and Dorothy are members of the Bobby- 
Sox Club. Every pair of members is together on one and only 
one committee. Each committee has exactly 3 members. What is 
the smallest possible total membership, and how many committees 
are there? — Contributed 

Now being used by range manufacturers is our new Microtron 
Unit for rf cooking. Heart of the unit is the newly developed 
L-3189, one-kilowatt CW magnetron that reaches full operating 
power in less than 6 seconds! Cooking time is equally speedy: 
steak, medium. 3.5 min. Address questions regarding Litton tube 
advances to: Electron Tube Division. San Carlos, California. 
answer TO last week's problem: On the average, the entire 
set of 52 cards will be obtained in 52 (1/52 + 1/51 +... + 1/3 
+ I / 2 + 1 ) trials. Hence the average number of trials will be 
52 X 1 In, or 235.976, and since we must buy an integral number 
Of cigarette packets the number will be 236. 

E LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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understood that the company has re- 
cently proposed the unit to a military 
agency-presumably the Air Force-for 
satellite application. 

Other current company projects in- 
clude a pressure sensing system for jet 
engines, inertia stabilizing wheels for 
Midas and Samos satellites (AW Jan. 
25, p. 25) and an angular measurement 
device, called Microgon, which is re- 
ported to be accurate to 5 sec. of arc. 

Nordcn docs not plan to compete 
with electronic component manufac- 
turers. "We will continue to make 
those components which are neccssarv 
for systems we arc building." said Aspin- 
wall, “as well as those for which we 
have an established market, like our 
analog-digital converter. But aside from 
that, we’re staying out of the compo- 
nent business.” 

Again only to the extent of satisfying 
its own needs, Norden is delving into 
microminiaturization and molecular cir- 
cuitry. “If this sort of work is farmed 
out to component manufacturers,” As- 
pinwall said, “they will, in effect, wind 
up supplying us with completed circuits. 
From there, it would be but the next 
step to assemble the system itself. So, 
we'll do it ourselves.” 

The Costa Mesa department of Nor- 
den last year delivered an electronic 
vote-tallying system to Los Angeles 
County. The machine, which can sort 
and tabulate 600 votes per minute, was 
approved in January this year, after 
extensive testing, and will be used more 
and more in California, according to the 
state’s Commission on Voting Ma- 
chines and Vote Tabulating Devices. 

New Offerings 

Kawecki Chemical Co., Boyertown, 
Pa.; business is in the inorganic field 
of chemistry, and more specifically in 
the field of the less familiar metals and 
their compounds, including tantalum, 
columbium, selenium, titanium, zirco- 
nium and boron, some of which arc 
combined in master alloys produced by 
the company. It also has done research 
work on gallium, scandium, tellurium 
and other semiconductor compounds 
and has set up pilot plant operations 
to produce some of these materials. 
Offering is $3,500,000 of 45% con- 
vertible subordinated debentures due 
1976, and 17,282 shares of common 
stock issuable upon exercise of war- 
rants. Debentures are to be offered for 
subscription by stockholders at 100% 
of principal amount, and at the rate 
of 5100 principal amount of debentures 
for each 15 shares held; record date 
and underwriting terms to be supplied 
by amendment. Proceeds will be used 
for the retirement of bank indebted- 
ness; for expansion of existing facilities 
used for production of tantalum, co- 
lumbium, master alloys and other prod- 


ucts currently being produced; balance 
will be added to the general funds of 
the company to be available for general 
working capital. 

Potter Instrument Company, Inc., 
Plainview, N. Y-, engaged in the de- 
sign, manufacture and sale of electronic 
data processing equipment, including 
high speed digital magnetic tape trans- 
ports and systems and other products 
used in electronic computers, indus- 
trial controls and data reduction equip- 
ment and military information systems. 
Offering is 210,000 shares of common 
stock, for public sale at $10 per share 
on an all or none basis; 190,000 shares 
for sale by the company and 20,000 
outstanding shares by John T. Potter, 
president and board chairman. Pro- 
ceeds of the company’s stock will be 
used to retire bank loans incurred to 
finance accounts receivable and inven- 
tories, and to carry increased amounts 
of these items; to accelerate the com- 
pany's product development and tool- 
ing; balance will be added to working 
capital and used principally for addi- 
tional research and development. 

Sealectro Corp., Mamaroncck, N. Y., 
engaged primarily in the development, 
manufacture and sale of electronic com- 
ponents and subassemblies for use in 
electronic and electrical equipment, air- 
craft, missile, communications, and 
data-processing industries. Offering is 
251,600 shares of common stock; 100,- 
000 shares for public sale by the com- 
pany, 1 1 0,000 outstanding shares by 
William Silberstein, company presi- 
dent, and 21,600 outstanding shares by 
another stockholder. Offering price and 
underwriting terms to be supplied by 
amendment. Proceeds of the company’s 
sale will be used to repay a bank loan 
incurred in 1959 in the acquisition of 
a former stockholder’s interest, and to 
pav the balance due to such stock- 
holder by virtue of such acquisition; 
balance will be used to expand plant 
facilities, purchase additional machinery. 

Wavnc-Gcorge Corp., Boston, Mass., 
engaged in the design, development 
and manufacture of digital transducers, 
also known as analog-to-digital encoders, 
and in research and development of 
new types of digital encoders to im- 
prove and expand its line of products. 
Offering is 80,000 shares of common 
stock; 60,000 shares for public sale by 
the company and 20,000 outstanding 
shares by George H. Wayne, president 
and principal stockholder. Offering to 
be made on an all or none basis; offering 
price and underwriting terms to be sup- 
plied by amendment. Proceeds of the 
company's sale will be used for pay- 
ment of a note ($50,000); for machine 
tools, laboratory test and measuring in- 
struments and new plant facilities; for 


company-sponsored research and devel- 
opment and expansion of its staff of 
engineers and technicians; the balance 
for working capital, of which up to 
$100,000 may be used to increase in- 
ventories. 

Microwave Associates, Inc., Burling- 
ton, Mass.; bulk of the company’s de- 
sign and production effort has been 
devoted to supplying manufacturers of 
radar and telecommunications systems 
with specialized components and acces- 
sories associated with the generation, 
reception, switching and measurement 
of microwave radio energy. Offering is 
240,000 outstanding shares of common 
stock for public sale by the holders 
thereof; initial public offering price will 
be related to the current market price 
of the stock on the American Stock 
Exchange at the time of the offering. 
Underwriting terms to be supplied by 
amendment. 

Trans World Airlines, Inc., New 
York, N. Y., engaged in transconti- 
nental and international air transporta- 
tion. Offering is $111,235,900 of 6i% 
subordinated income debentures, due 
1978, and warrants for the purchase of 
common stock. TWA proposes to offer 
holders of its common stock the right 
to subscribe to said debentures, with 
common stock purchase warrants, at 
the rate of $100 principal amount of 
debentures for each six shares held. 
Terms of the warrants, record date for 
subscriptions, and subscription price to 
be supplied by amendment. Under an 
agreement between TWA and Hughes 
Tool Co., the beneficial owner of vot- 
ing trust certificates issued with respect 
to 5,221,301 shares (78.23%) of the 
company's outstanding common stock, 
Hughes Tool Co. may buy, at the sub- 
scription price, all or any part of the 
debentures not purchased under the 
subscription offer, and has agreed to 
purchase such number of debentures 
as will, with debentures purchased by 
it and others under said offer, provide 
the company with at least $100,000,- 
000. TWA paid in part for the cost 
of jet aircraft bv the issuance to Hughes 
Tool Co. of a 6J% interim subordi- 
nated note in the amount of $100,- 
000,000. As part of that transaction 
and in connection with its issuance of 
equipment mortgage notes, the com- 
pany agreed to make this debenture 
offering to stockholders and to use the 
proceeds thereof, to the extent re- 
quired, to pay such interim subordi- 
nated note at 100% of principal amount 
thereof (to the extent such note is not 
applied directly by Hughes Tool Co. 
to purchase debentures). Accordingly, 

E roceeds from the debenture sale will 
e applied to the payment of said note; 
any balance from the sale will be used 
by TWA for general corporate needs. 
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Titan I Underground Silo Launch Firing 
Meets All Air Force Test Objectives 
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Total human system analysis is now feasible through electronics 


Problem : To determine the condition of a living system by analyzing relationships of body functions in 
many forms, including movement, pressure, flow rate, temperature, electrical potential. 

Approach: Development of medically compatible instrumentation to retrieve, store and analyze such in- 
formation, based on the latest technological developments. 



AMPEX 
CAN HELP 
ANALYZE 
LIFE PROCESSES 


Result : Medical research can correlate and compare every body function with a speed and accuracy not 
possible by any other means. 

Ampex, an established leader in magnetic tape instrumentation, provides a basic key to the problems of 
measuring, comparing and analyzing medical data. Ampex and its equipment currently play an active 
role in over 150 medical research programs, including neurophysiological, psychophysiological, biochemi- 
cal, electrocardiographic and cardiovascular analysis. Specific emphasis has been placed on compatibility 
with the latest data reduction and computing devices. 

Much information on this work is now available from Ampex to help establish the 
common meeting ground for medicine and electronics. Write : 

HOW ~ 


jmpey iKrsTRTiMR.NTATTON PRODUCTS COMPANY ■ Box 5001 • Redwood Citv. California 


BUSINESS 


FLYING 



BEAGLE-AUSTER TERRIER is civil version of tlie Auster Mk. 6 used by British army. Long exhaust pipe running under cabin has been 
added for sound supression. Interior features include automobile type upholstery and also extensive cabin soundproofing. 


Airedale, Terrier Unveiled at British Show 


By Herbert J. Coleman 

Coventry, Eng.-Beagle A 109 Aire- 
dale and Bcagle-Auster Terrier bowed 
into international business plane com- 
petition at the W. S. Shackleton air 

Beagle-British Executive and General 
Aviation. Ltd-plans to sell the swept 
tail, tricycle landing gear Airedale for 
SI 2.000. Scheduled to come off the 
production lines at Rearsbv this month, 
the Airedale eventually will hit a 10-per 
month production rate (AW Mav 8, p. 
28). 

Beagle is also planning to expand into 
the twin-engine field and expects to un- 
veil a completely new aircraft at the 
Inirnhorougli show in September. 

A61 Terrier 

The other airplane, designated 
Bcagle-Auster A61 Terrier, also shown 
for the first time, is a two-to-three seat 
trainer and sport aircraft developed 
from the Auster Mark 6 series now in 
service with the British army. It sells 
for 54,500 in the standard configura- 

The Airedale is a refinement of the 
Auster series of high wing aircraft with 
front and rear doors and a separate bag- 
gage door, wheel-tvpc controls replacing 
the former stick, and tricycle gear with 
a steerable nose wheel. Starting se- 
quence switches have been relocated to 
the roof. It will compete in the U.K. 
directly with the Cessna 175 and, when 
production commitments allow, the new 
Piper Cherokee four-placer now being 
built at Vero Beach. Fla. 


Airedale powerplant is a ISO-hp. 
Lycoming 0-360 engine driving a 
McCauley constant-speed metal propel- 
ler: cruise speed is said to be better 
than 140 mph. and still-air range is 
1.050 stat. mi., with 7.6 hr. endurance. 

Engine includes an ejector exhaust 
system to obtain a small amount of 
thrust: exhaust outlet is a nozzle to re- 
duce back-pressure at altitude. System 
was first designed for Rolls-Rovcc Mer- 
lin engines in World War II. 

Wingspan is 36 ft., length is 25 ft. 
10 in., and height is 9 ft. 2 in. Wing 
area is 1S4.5 ft. and gross weight is 
2,750 lb. Provision has been made for 


a fuel capacity of 52 gal. to gain the 
maximum range: normal fuel load is 32 
gal. for a 650-mi. range. At economic 
cruise setting, this works out to a con- 
sumption of 61 gph. 

Stall Speed 

Beagle savs the Airedale will take off. 
clearing a 50-ft. obstacle, in 595 yd. and 
has a service ceiling of 14.900 ft. Initial 
rate of climb is “30 fpm. Flapdown stall 
speed is 52 mph. 

Plane lias been fitted with slotted 
flaps for improved short field takeoff and 
landing characteristics. Construction 
features extensive use of plastics for 



TERRIER cockpit as displayed at Shackleton air show is shown in closcup. 
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91 OUT OF 96 

OF THE JET-EQUIPPED AIRLINES IN THE FREE WORLD USE ESSO TURBO OILS. THIS RE- 
MARKABLE ACCEPTANCE IS INDICATIVE OF THE HIGH QUALITY THAT GOES INTO ALL 
ESSO AVIATION PRODUCTS. NEXT TIME YOU LAND, TAXI OVER TO THE ESSO SIGN. 


HUMBLE OIL & REFINING COMPANY 



CESSNA LINEUP at Shackleton air show’s Avfc 
is evidenced by swept tail. Beagle says the 

wheel fairings, window moldings, wing 
tips, tail fairings and dorsal fin. Rotat- 
ing Beacon will be standard equipment. 

Although the Airedale was developed 
from the basic Auster design. Beagle 
says only 130 davs elapsed from the 
drawing board to first flight. Original 
Auster jigs have been modified for the 
production line. 

U. S. influence on the Airedale was 
most evident in the swept tail, a design 
spearheaded in the lightplane field bv 
Cessna Aircraft. Peter Masefield, man- 
aging director of Beagle, said the plane 
was designed with Federal Aviation 
Agency requirements in mind, and that 
eventually it may be offered for sale in 
the U.S. but that any such plans are 
premature at the moment. 

To spur sale of Beagle aircraft, Mase- 
field currently is setting up Beagle Fi- 
nance, Ltd., a wholly owned subsidiary 
which will arrange lease terms over long- 
range-periods of up to five years, and 
installment purchases on long-term con- 
tracts. Details arc still being worked 
out. 

Hie A61 Terrier, the other Beagle 
entry, is powered by a 145-blip, dc 
Havilland Gypsy Major 10 engine. 
Cruise speed is 110 mph. and the plane 
primarily is aimed at flying schools and 
club activities. Interior features auto- 
mobile type upholstery and trim and 
extensive soundproofing of the cabin. In 
addition. Beagle has extended the en- 
gine exhaust and added a muffler for 
further suppression of sound. 

Terrier gross weight is 2.350 lb. and 
has a 22-gal. fuel supply. Maximum 
speed is 123 mph. and range is 415 mi. 
The plane can clear a 50-ft. obstacle in 
235 vd. and has an initial climb rate 
of 810 fpm. 

Dimensions are: span, 36 ft., length 
23 ft. 3 in., height S ft. 11 in., and 
wing area 184 sq. ft. Engine turns a 
Faircy-Reed metal fixed pitch propeller. 


Hie two British light aircraft were 
displayed in an international roster in- 
cluding entries from Germany, Czecho- 
slovakia, Italy, France and the United 
States at Shackleton's Aviation Week- 
end-devoted to light and business 
planes. 

Tire event drew more than 4,000 per- 
sons to observe— and possibly buy— 40- 
odd makes of planes ranging from the 
Grumman Gulfstream to the French 
Jodel Musketeer. Most British dealers 
were represented and first official sale 
was made by Short Brothers & Harland, 
Beech dealers who sold a Queen Air to 
British Oxygen Co., Ltd. 

Successful Show 

Shackleton said the fourth annual 
show was the most successful yet and 
demonstrated a growing interest in re- 
vival of both private and club flying, 
along with heavier business planes in 
the multi-engine class. Shackleton has 
purchased the first six Beagle Auster 
Airedales off the production line, for 
sale in U. K. 

Indication of British lightplane activ- 
ity, he noted, was the fact that there 
were 3,000 aircraft movements during 
the three-day show, despite marginal 
weather. On the closing day, there 
were 700 landings and takeoffs. At a 
peak of 90-min. period, there were 142 
takeoffs, with roughly half those air- 
planes returning for landings. 

In the larger classes, a Gulfstream 


Airedale Price 

Beagle-Anstcr Airedales arc priced at 
$12,000. The convcntional-gcar three- 
seat Terrier will be marketed for about 
S4.500. Aviation Week's original price 
quotations for the aircraft of 53,800 and 
51.596 (AW May 8, p. 28) respectively 



owned by Greek shipping magnate Star - 
ros Niarchos was on display for one 
day, and the Avro 748 twin turboprop 
No. 1 prototype made a short flight 
demonstration. Plans for a showing of a 
Fokker F.27 used by Holland's Prince 
Bernhardt were canceled at the last 
minute due to assignment of the plane 
elsewhere. 

In the lighter classes, the show was 
captured by the Airedale which made 
its initial flight only two weeks previous, 
after Ranald Porteiis. test pilot, made a 
short taxi run. It had flown only 4 hr. 
prior to the Aviation Weekend, be- 
cause Beagle was forced to ground the 
aircraft for painting and final trim. 

British breakthrough in the light air- 
craft field was discussed at the meet. 
Room for major expansion was cited 
by Tim Vigors, of Vigors Aviation, 
Ltd., Kidlington, British Piper dealer 
and one of the prime movers in forma- 
tion of a new association designed to 
promote business flying. 

The group, now in its final stages of 
formation, is the Business Aircraft 
Users Assn., headed by M. A. H. Bell- 
house, chairman of Beagle and deputy 
chairman of Pressed Steel Co., Cowley, 
car maker which formed Beagle as a 
subsidiary. Activation of the associa- 
tion was an outgrowth of studies by the 
Business Aviation Advisory Committee 
of the Royal Aero Club, which was 
headed by Vigors.^ 

all phases of business aviation and 
among initial projects will be the activa- 
tion of a Central London Airport aimed 
particularly at this phase. First move 
probably will be toward reopening of 
London-Crovdon, closed 18 months 
ago and now used for auto storage, 
although runwavs and hangars are soil 
available. 

At present, business aircraft can fly 
within a 1 hr. drive of downtown 
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view through Perkin-Elmer periscope covered 1600 ml 


"On the periscope. 

What a beautiful view!” 


An eye for an astronaut— designed and built by Perkin-Elmer ... a highly precise optical system 
that provides a 1 75° clear view of the earth below, with the option to superimpose a magnified 1 9° 
view in the center of the periscope display screen . . . lightweight, yet rugged to withstand a journey 
into space and return. 


More than just a viewer, the periscope supplies vital navi- 
gational data: drift, pitch, roll, true vertical, retrograde 
angle. The periscope also serves as an “optical altimeter” 
since barometric altimeters cannot function in space. 

Following Mercury from the ground was another P-E sys- 
tem— the 500 inch focal length ROTI. This automated tracker 
is used to photographically record the behavior of missiles 
in flight. 

The unique periscope for the NASA Mercury capsule is 


an example of Perkin-Elmer capabilities in precision optics 
and electronics— and the experience it can employ to meet 
the challenge of space age instrumentation. Other examples: 
guidance alignment equipment for missiles like Titan, Atlas, 
Pershing . . . infrared systems . . . spectrometers for plan- 
etary and high altitude probes . . . complex telescopes for 
flights such as Project Stratoscope II. 

Electro-Optical Division, Perkin-Elmer Corporation, Nor- 
walk, Connecticut, and Los Angeles, California. 


Perkin.-Elm.er 


Beagle-Auster A.109 Airedale 


Lc-Sth 

Wheelbase . , 


Cures weight 

Max. wmg loading . 

Max. power loading 

Fuel capacity staniknd ... . 

Fuel capacity long range 

Basic equipped weight, less fuel and oil 
Disposable load 

Baggage compartment 

Performance 

Max level speed (sea level) ... 

Max. continuous cruise 5.000 It. 

M«. economy enuse 7.500 It 

Stalling speed. Haps up 

Stalling speed, flaps down 

Initial rate ol climb 

Time to 5.000 It 

Time to 7.500 It 

Service ceiling 

I'akeofl distance to unstick, still ait. runway 
lakeofl distance to unstick, still air. grass 
Takiofl distance to clear 50 It., still an. runw-as 
'lakeofl distance to clear 511 It . still air. grass 
landing distance from 5U It. to rest, still air. runwxi 
landing distance linm 50 It. to rest, still an. grass . 
< hound roll, still air. innuas 
Cicund roll, still air. gross 
Max. range with normal paylnad (48 hr.: 

Mas. langc with 700 lb. payload plus 52 gal. lui 
(at 1)5 m.p.b. TAS) at ’.500 It. no reserves 
Tnuct plant Lycoming O-360-A1A. ISO blip I 


5 It. 10 in. 

6 It. 0 in. 

184.5 sq. H. 
. . 1 1 sq. ft. 
2.750 lb 
14 9 Ib./sq. ft 
. 15.3 Ib./bhp. 

32 gal. 

52 gal. 

1.6)0 lb. 

1.120 lb 


m.p.b. I AS 
m.p.b. I AS 
m.p.b. EAS 


14,900 ft 
325 >d. 
400 sd. 
595 id. 


London, from Croydon, the drive is 
about >5 min. London Airport (Heath- 
row) has somewhat relaxed its restric- 
tions and will allow multi-engine busi- 
ness planes to land, provided the 
plane has proper radio equipment and 
the pilot is qualified and licensed 
for instrument flying. There is some 
agitation for London Airport to pro- 
vide VFR holding patterns for lighter 
aircraft, but this is far in the future. 

Association chief executive is Sqdn. 
Ldr. R. R. Stephenson, who said some 
of the aims will be: 

• Opening or "keeping open” suitable 
airports and landing strips for business 

• Represent members to relevant 
authorities on questions regarding air- 
space regulations or restrictions. 

» Increase and improve customs facili- 
ties at airports throughout the United 
Kingdom and "to insist that the pres- 
ent time-wasting procedures arc re- 
moved" where any justifiable case 

Association, lie added, also will watch 
pertinent legislation involving busi- 


ness flying and provide flight briefing 
services for members for trips in the 
U. K. 

At Shackleton, U. S. aircraft domi- 
nated the static displays at the show, 
with considerable interest generated by 
the Piper Colt sportplanc (Vigors Avia- 
tion has sold 30 so far) but the flying 
display was more or less taken over by 
the twin-engine Domier Do. 28 and 
the Helio Super Courier. Both planes 
concentrated on STOL characteristics, 
keeping all maneuvers within the Bagin- 
ton Airport runway length at altitudes 
from 10 to 300 ft. 

Only jet entered was the Miles Stu- 
dent, which made a short flyby. Aside 
from the Beech-Cessna-Piper line, 
others in the flight demonstration were 
the Bolkow F. 207 and Bolkow-Klemm 
KL. 107C: Dornier's Do. 27 and 28; 
Jodel s Ambassador and Musketeer: a 
Lancashire Prospector; Czech Omnipol 
Aero 145. Mctal-Sokol and Morava: and 
the Italian Piaggio P 166 twin. 

Smallest plane at the show was a 
Druinc D36 Turbulent low-wing single 
seater powered by a JAP J. 99 engine. 


Boresight Accuracy 


Tested Automatically 



• Tests Type I and Type II lo 

Mll-R-770SA(ASG) 

±0.1 milli radian (1°/17S) 


The effectiveness of the finest radar 
tracking system can be destroyed by 
the variations in refraction of the 
radar beam as it passes through the 
plastic radome. The CTI Automatic 
Radome Boresight-Error Measuring 
System assures fast, accurate meas- 
urement of the radar beam deflection 
as a continuous function of the an- 
tenna position. Three recorders plot 
the magnitudes of the horizontal 
and vertical error components, plus 
the total vector sum of the beam de- 
flection angle, directly in millirad- 
ians. Rate of change of beam deflec- 
tion angle, essential to fire control 
and missile applications, is readily 
available from the recordings. Per- 
cent transmission through the ra- 
dome is measured and recorded 
directly. Antenna patterns are plotted 
with, or without, radomes. This high 
accuracy continuous automatic testing 

manual methods. The complete op- 
eration is controlled from the master 
console. The Model 150C, pictured 
here, is available for frequencies 
from S through K, bands and infra- 
red. With five years of world-wide 
proof of performance, the CTI 
Automatic Boresight-Error Measur- 
ing System is another example of 
CTI’s advanced leadership in meet- 
ing the needs of modern electronics 
technology. 



Foremost in Automatic Testing 
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Philco Achievements 
in Space Technology 


Philco has made many major contributions to the 
nation’s vital space programs. COURIER, the world’s 
first advanced communications satellite, was designed 
and built by Philco. Philco played a major role in the 
development and installation of the complex com- 
munications, command, tracking and data systems for 
the DISCOVERER program. Space-borne and ground 
communications systems for MIDAS and other satel- 
lites have been Philco designed. Philco developed and 
installed the tracking and receiving systems for the 
Air Force Passive Satellite Relay Link, which utilizes 


the ECHO satellite. In the field of human factors 
engineering, Philco has developed personnel subsystems 
for several major space projects. Philco also produces 
the world’s largest 3-axis satellite tracking antennas. 

These achievements are dramatic evidence of Philco’s 
ability to integrate its extensive resources to the design 
and production of the most sophisticated electronic 
systems. For capacity, facilities and experience in 
space technology, look to the leader . . . look to Philco. 


PH I LCQ 
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Air Taxi Operator Reports Traffic Gains 



By Andy Kcil 

New York— Increased suburban air 
commuter traffic highlights the grow- 
ing significance of Air Taxi Co., Red 
Bank. X. J.. as a potent factor in that 
burgeoning market. The company cites 
new traffic records in revenue miles, 
revenue trips and passengers carried. 

James Loeb, president and chief pilot 
of Air Taxi Co., reported that total 
revenue miles for the first quarter of 
1961 were 137.685, up 32.9% over the 
same period last year. 

Revenue trips totaled 1,657. up 
19.9%, and passengers carried were 
2.8S1. up 17% over 1960’s first quarter 
—despite the heavy snowfall and incle- 
ment weather experienced during early 
1961. 

These percentage gains arc high- 
lighted against the 13.248 passengers 
carried to and from airline terminals 
Oct. 1959,-Sept. 1960. 

Primary reasons for the increased 
traffic arc: 

• Current trend of industry to move 
out of congested cities into suburban 
areas remote from terminal airports. 

• Impatient business executives de- 
manding less travel time. 

"Hying in and out of the suburban 
airports that surround metropolitan 
New York, air taxis can complete a 
journey for the airline passenger in a 
manner that gives real meaning to 
transcontinental jet speeds." Loch said. 

As a non-scheduled irregular air 
carrier operating under Civil Air Regu- 
lation 42. Air Taxi Co.'s shuttle service 
between La Guardia. Idlewild, Newark 


and Teterboro airports costs S18 in a 
Beech Bonanza or S25 in a twin-engine 
Piper Apache. 

Tor 'off-route' traffic. Air Taxi Co. 
has established a zoning system extend- 
ing 223 mi. from the New York area. 
With the Beech Bonanza, a flight with- 
in the 25 mi, zone would cost S18. 
The cost of a flight to the limit of their 
225 mi. zone would amount to $112.50 
in the same aircraft. Cost of trips of 
greater distances arc estimated indi- 


vidually. Rates, which differ according 
to the aircraft used, arc for the entire 
airplane which permits a maximum of 
3 passengers in the Bonanza or Apache. 
Larger aircraft arc available to Air 'Taxi 

Loeb now owns and operates a 
fleet of nine planes, six Beech Bonanzas, 
two Piper Apaches and one Piper Az- 
tec. Air Taxi pilots must have a mini- 
mum of 1,000 hr. flight time plus a 
commercial license and instrument 

The average time of the 10 pilots 
now employed is 4,600 hr. with an ac- 
crued monthly average of 60 hr. 



Corporate Contract Service 

With this fleet of aircraft. Air Taxi 
Co. also is entering corporate contract 

day. sev en days a week to firms whose 
executives travel hundreds of hours a 
year to locations other than those 
served by scheduled airlines. 

Corporate contract rates will be 
lower than regular Air Taxi single- 
flight rates and will be based upon a 
specified number of hours of flight time 
agreed upon by the user-company and 
the Air Taxi Co. Loeb believes the 
points in favor of the corporate contract 
plan are: 

• it is less expensive for a company to 
lake use of Air Taxi than to own and 
plane, hire a pilot and pay 


ttendan 
It is less costly 
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What is an executive’s time worth in making 
sales, closing contracts, supervising projects . . 
thirty, forty, fifty dollars an hour? Use a little 
arithmetic, and you can figure how substantial 
U. S. companies make their Bell pay. 

Operating and maintenance costs of a Bell heli- 
copter are low . . lower than any other make, class 
for class. And a Bell will fly approximately two 
years (often over 100,000 miles) without a major 
overhaul. Add these factors to time saved and the 
answer is, of course, profits. 


Will unshackling your executives from slow 
ground travel mean more profits for your com- 
pany? Let’s discuss Bell helicopters and see. 
Just drop us a line. We will be glad to make a 
Bell Analysis of your business to determine if a 
Bell will pay its way, or if it is smarter for you 
to charter a Bell. No obligation of course . . just 
write: Commercial Sales Manager, Dept. 313E, 
P. O. Box 482, Fort Worth, Texas. 




BELL HELICOPTER COM RAN Y 

FORT WORTH. TEXAS • A DIVISION OF BELL AEROSPACE CORPORATION • A TEXTRON COMPANY 
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a larger, more expensive company-op- 
erated plane with wasted seating capac- 
ity. 

• Air taxis can be utilized lor trans- 
portation to and from suburban fields 
that cannot be utilized by scheduled 
airlines or large aircraft. 

All Air Taxi aircraft are fully instru- 
mented for IFR flight, including two- 
way radio, automatic direction finders, 
Omni receivers and a minimum of 90 
channels for communication. Direct 
radio contact at all times is maintained 
with the Air Taxi base dispatcher as 
well as with the U. S. Weather Bureau 
teletype. 

Licensed by the Civil Aeronautics 
Board and further approved bv the Fed- 
eral Aviation Agency. Air Taxi Co. 
must also conform to the regulations of 
the National Air Taxi Conference 
which establishes minimum flight op- 
erating standards and passenger-com- 
fort facility standards. 

Also, in conformance with the stand- 
ards prescribed. Air 1'axi Co. carries a 
minimum per scat liability of SI 00.000. 

Cessna Skyhooks Sold 
Out Until Next Year 

Dallas, Tex.— Cessna Skyhook rotary 
wing aircraft production currently is 
sold out for the remainder of this year 
and part of 1962 under present sched- 

First six aircraft, which were re- 
furbished former Army YH-tl Seneca 
reconnaissance machines, have been al- 
located to dealers, with last of these to 
be delivered June 1. 

First commercial production Sky- 


hook will go to Cessna distributor Larry 
Hunt. Long Beach, Calif., who is get- 
ting a total of six initially, three demon- 
strators and three for firm retail 
customers. Price of basic Skvhook is 
579,960. 


Three of the former Army versions 
are being operated by Helicopters, Inc., 
Denver, Colo., on spraying, forest pa- 
trol, power line patrol and missile site 
support. Helicopters, Inc., has ac- 
cumulated some 800 hr. so far on its 
Skyhooks. 

Cessna is making a nationwide dem- 
onstration tour with two Skyhooks, 
planning 52 stops on the East and West 
Coasts, finishing up in the latter part 
of August. Company also is organizing 
factory-approved schools to train cus- 
tomer and distributor-dealer pilots and 
maintenance personnel, with classes 
starting Aug. 1. School will utilize a 
full-scale Skyhook mockup cutaway to 
detail equipment. 

Cessna Inaugurates 
Time Payment Plans 

New time payment plans permitting 
purchase of a Cessna 150 for onlv S7 50 
down or a Model 172 for 5995 down 
have been inaugurated by Cessna Air- 
craft Co. Designed to spur sales, the 
new plan will make it possible for po- 
tential customers to purchase a new air- 
plane with a down payment costing 
only a few hundred dollars more than 
it costs them to get a private license. 
Cessna dealers for the past three years 
have been offering free flight training 


"CONSULT THE 

AUTHORITY !" 

Raymond IHcJdey Dudoion. 




Since its inception, Roymond Atchley hos 
developed many servo systems for both 
the military and industry . . . from missile 
controls to industrial automation. Years 
of experience in servo components and 
systems has been responsible for numer- 
ous and unique control systems. Atchley's 

rently investigating several new, promis- 


ontro 


soth a 


:raft 


and space vehicles. If it’s a system in- 
volving electronic, hydraulic or pneu- 
matic servo controls, consult Atchley. 

Raymond IHchley Division. 
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IN HIGH-SPEED DIGITAL PROCESSING 

EPSCO DELIVERS ITS SPECIFICATION 


Epsco's new solid-state S-2010 is a universal 
recording unit which accepts digital data from 
a wide variety of sources and records it on 
magnetic tape in any specified digital computer 
format. 

Used in conjunction with a digital output data 
gathering system, the S-2010 automatically 
processes data into computer-acceptable form, 
saving hundreds of man-hours of data reduc- 
tion and hundreds of computer translation 
hours in reprocessing raw data into a form suit- 
able for high speed computation. 

As the data recording rate of the S-2010 is 
limited only by the maximum tape writing rate 
of the particular computer format, multiple 
channel data acquired at high sampling fre- 
quencies can be processed directly onto com- 
puter format magnetic tape. 

Twin, coincident-core memories permit con- 
tinuous incoming data to be recorded asgapped 
computer-format records with no loss of data. 
The S-2010 automatically generates all neces- 
sary gaps, parity bits, end of record, end of file 
and finish marks. 

The S-2010 — a transistorized version of 
Epsco's famous vacuum-tube S-2000 — offers 
much greater compactness (1 cabinet instead 
of 3) and increased reliability. 

A complete spectrum of standard options can 
be added to the basic unit to create systems 
exactly tailored to specific needs. 

Write or call Epsco for S-2010 brochure. 



€psco 



General Aviation Accident Rate Drops 

Genera) Aviation fatalities per aircraft accident in 1960 showed an increase of 14 over the previous year, with 22 fewer accidents 
reported. In 1958, 4.593 accidents were reported, but the 731 fatalities involved only 398 accidents per 18.9 hundred million 
occupant miles traveled. 


with the purchase of an airplane. 

The Model 150 two-placer in the 
standard version lists for $7,495 and 
the standard version of the 172 costs 
$9,795-both flyaway Wichita-so un- 
der the new plan, down payment runs 
approximately 10% of list price. This 
percentage of list probably would hold 
in effect should the customer desire to 
add extras to his airplane. 

Program is geared directly to the 
dealer, so payment scales ’ probably 


would vary depending upon the par- 
ticular arrangement worked out be- 
tween individual customers and dealers. 
Some dealers and distributors have the 
capital to handle their own financing, 
some utilize local credit sources, and 
some is done through National Aero 
Finance Co., a wholly-owned Cessna 
subsidiary, or other national credit op- 
erations. Indications are that NAFCO 
will provide a four-year payment pro- 
gram. 


PRIVATE LINES 


Cessna Aircraft Co. announced that 
the Model 320, named the Skyknight, is 
now flying and will be introduced with 
the 1962 Cessna line. Aircraft, powered 
by two 260 hp. Continental turbo- 
supercharged engines, will carry five 
passengers and will be capable of speeds 
up to 265 mph. at 16,000 ft. Price has 
not yet been announced. 


FROM ENGINEER TO TEST CONDUCTOR IN 2 YEARS 


QUALIFICATIONS 



Does your career plan call for progressing from Senior Engineer to Test Con- 
ductor in 2 yrs.? 

Our Marketing & Mgt. Manpower requirements call for several additional 
capable missile men; hence, we have instituted this most progressive Missile 
Mgt. Trg. Program. 

We are looking for the most capable young mgt. men in the Industry; 
hence, all qualified personnel are invited to explore in confidence this oppor- 
tunity. Contact: R. E. Gabriel, Missile Mgt. Trg., Drawer M, Cocoa, 
Florida. 
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Look to FAFNI R 



BALL BEARINGS 


for 

cobalt-base 

alloy 

ball bearings 
that withstand 
high 

temperatures 

Air bled from jet engines comes 
through hot. And the pressure is 
tremendous. For ball bearings 
that can stand these jet-hot heats 
and jet-high pressures, Fafnir 
turned to cobalt-base alloys. 
These “exotic” Fafnir bearings 
are ideally suited for turbo- 
drive butterfly valves and sim- 
ilar high temperature, high load 
applications. Look to Fafnir for 
leadership in ball bearings. 
The Fafnir Bearing Company, 
New Britain, Connecticut. 


WHO'S WHERE 
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TURBINE BREAK-THROUGH! 
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ENGINEERS 

in the field of 

TURBOMACHINERY 
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EMPLOYMENT OPPORTUNITIES 


IECHHKALQIHZ ON L06IC 
CIRCUITS AND DIGITAL 

COMPUTERS now available 


In May, 1960 General Electric’s Light Military 
Electronics Department announced a new concept 
in professional job selection ... in the form of a series 
of self-appraising technical tests covering the sub- 
jects of Radar, Microwaves, Electronic Packaging, 
Communications, and Administrative Engineering 
(a self-scoring psychological questionnaire) . 

To date, more than 7,000 scientists and engineers 
have written for and received one or more of these tests. 

Now, LMED is pleased to announce the comple- 
tion and immediate availability of a special new 
test devoted exclusively to the computer field. Devel- 
oped with the same care and pre-testing as Light 



GENERAL ELECTRIC 



Military’s other quizzes, the Computers test is also 
designed to be taken and scored for your self-ap- 
praisal only. The results need never be divulged to 
anyone — including LMED. 

So, whether you’re thinking about a change, or 
simply interested in finding out how you stack up 
against other engineers in your field, any of these 
tests should give you a sound, objective means for 
appraising your abilities — in about an hour, at home. 


Mail this coupon for your tests, 
answer sheets & evaluation guides 
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EMPLOYMENT OPPORTUNITIES 



FOR INFORMATION 

About Classified Advertising 

Contact The McGraw-Hill Office Nearest You 


ATLANTA, 9 
1375 Peachtree St., N. E. 

TRinily 5-0523 
R. JOHNSON 

BOSTON, 16 

Copley Square 

COngress 2-1 160 
D. HICKS 

CHICAGO, 11 

645 No. Michigan Ave. 

MOhawk 4-5800 
W. J. HIGGENS— W. SONZSKI 

CLEVELAND, 13 
1164 Illuminating Bldg. 

superior 1-7000 

DALLAS, 2 

1712 Commerce St.— Vaughn Bldg. 

Riverside 7-5117 
J. GRANT 


DENVER, 2 

1700 Broadway— Tower Bldg. 

Alpine 5-2981 
J. PATTEN 


DETROIT, 26 
856 Penobscot Bldg. 

WOodward 2-1793 
P. HAMMOND 


HOUSTON, 25 

Prudential Bldg. 

Holcombe Blvd., Rm. W-724 

JAckson 6- 128! 
GENE HOLLAND 


LOS ANGELES, 17 
1125 W. 6th St. 

HUnlley 2-5450 
W. C. GRIES 


NEW YORK, 36 
500 Fifth Ave. 

OXford 5-5959 
H. T. BUCHANAN— R. P. LAWLESS 
T. W. BENDER 

PHILADELPHIA, 3 

Six Penn Center Plaza 

LOcust 8-4330 

P. PASCHALL — W. B. SULLIVAN 


PITTSBURGH, 22 

4 Gateway Center 

Express 1-1314 

ST. LOUIS, 8 
3615 Olive St. 

JEfferson 5-4867 
R. BOWMAN 


SAN FRANCISCO, 11 
255 California St. 

DOug/os 2-4600 
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EMPLOYMENT OPPORTUNITIES 



new avenues of creative 
engineering at Sikorsky Aircraft 



programs is 

area that embraces the significant blend- 
ing of two modern technologies: heli- 
copters and elec ironies. Specifically, 
helitronics means the integration of guid- 
ance and navigation systems, specialized 
electronic search and detection equipment 
to enhance the mission capability of the 
helicopter; specialized sensors and auto- 
matic controls to increase its versatility 
as an optimum military weapon system or 
commercial carrier. 


To satisfy the demands of more 
sophisticated electronic systems, 
Sikorsky now has openings for com- 
petent electronic engineers with 
particular skills in design, instrumen- 
tation, test, development, air-borne 
systems, production and service 
support equipment, trainers and 
simulators. 

Unusually interesting openings also 
exist for men with E.E. degrees to 
function as Field Service Representa- 
tives (with advanced electronics train- 
ing and experience) and Avionics 
Instructors (with electronics and air- 
craft maintenance experience and a 





SIKORSKY AIRCRAFT 


Division of United Aircraft Corporation 
STRATFORD • CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 


If computers process data in mathematical terms, how can 
they be instructed to handle information and applications 
that are not essentially arithmetic: IBM, in cooperation 
with the U.S. Air Force, is finding some answers through 
research in automatic language translation systems. 
Machine translation of idioms, for example, is teaching 
us a great deal about information processing. An idio- 
matic phrase may have a meaning quite different from 
the sum of its individual words, and a system that merely 
matches these words won’t come close to translating it. 
One solution is an “expanded electronic dictionary” that 
contains idioms and grammatical instructions as well as 
single words. Work is now under way to clarify meaning 
further by automatic syntactical analysis. 

Systems research such as this requires its own kind of 


translation— the translation of an idea into a working 
system. For people with this ability, who like to travel 
beyond the boundaries of their specialized areas, IBM 
offers unusual opportunity. If you're interested in any 
of the fields in which IBM is making important advances 
—semiconductors, microwaves, magnetics, superconduc- 
tivity— and have a degree and experience in engineering, 
mathematics or one of the sciences, we'd like to hear 


Applications will be considered without regard to race, 
creed, color or national origin. Please write to: 

Manager of Technical Employment 
IBM Corporation, Dept. 524E3 
590 Madison Avenue 
New York 22, N.Y. 


IBM 


AUTOMATIC LANGUAGE TRANSLATION 


ojjHoronojia atom 

From the same field the berry 

C’est bonnet blanc et Wane bonnet 

It is hat white and white hat 


Six of one, 
half a dozen 
of the 
other 
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EMPLOYMENT OPPORTUNITIES 


Lockheed. Here, with each passing day, new technological 
advances help bring nearer the exploration of Mars, the Moon 

As the time grows shorter, the pace grows faster. New 
designs in Spacecraft and Aircraft are rapidly being developed 
—and the number continues to mount. Included are: Missiles; 
satellites; hypersonic and supersonic aircraft; V/STOL; and 
manned spacecraft. 

For Lockheed, this accelerated program creates pressing 
need for additional Scientists and Engineers. For those who 
qualify, it spells unprecedented opportunity. Notable among 
current openings are; Aerodynamics engineers; thermody- 


namics engineers; dynamics engineers; electronic research 
engineers; servosystem engineers; electronic systems engi- 
neers; theoretical physicists; infrared physicists; hydrodynami- 
cists; ocean systems scientists; physio-psychological research 
specialists; electrical — electronic design engineers; stress 
engineers; and instrumentation engineers. 

Scientists and Engineers are cordially invited to write: Mr. 
E. W. Des Lauriers, Manager Professional Placement Staff, 
Dept. 1105, 2406 N. Hollywood Way, Burbank, California. All 
qualified applicants will receive consideration for employ- 
ment without regard to race, creed, color, or national origin. 
U.S. citizenship or existing Department of Defense industrial 
security clearance required. 
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CHARLOTTE AIRCRAFT CORPORATION 
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LETTERS 


Enemy Capabilities 

With respect to Mr. John R. Tyler's letter 
(AW March 27, p. 114), concerning Gen. 
Irvine's recent economic study, I noted one 
point that deserves comment. 

Regardless of my opinion on the Irvine 
plan. 1 must take strong issue with Mr. 
Tyler's questioning the need for a national 
plan. Criticism of the details of a proposed 
national plan is one thing. Questioning the 
validity of pursuing the formulation of a 
long range national plan is an unfortunate 
form of static thinking and tunnel vision 
that prevailed in this country up to 7 
December 1941. Mr. Tyler’s reference to the 
Sino-Soviet . logistics problem as one to 

historical parallel in the pre-war attitudes of 
Senator Burton K. Wheeler. French military 
confidence in the Maginot Line, and the 
prevailing American public attitude that 
"We could beat the Japanese any day before 
breakfast." Nevertheless, to our complete 
amazement, the German military machine 
proceeded to demonstrate what a blitzkrieg 
is. the Japanese entered the war with 35 kt. 
destroyers (Amatsukaze class) and the best 
tactical fighter in the air (Zero) other than 
the Messerschmitt-1 09. Mr. Tyler may con- 
firm this statement with any CVA-19 officers 
who flew F4F Wildcats throughout 1942. 
Even though we ultimately won. we w-ere 
generally unaware of the weapon advances 
potential aggressors had developed through- 
out the ’30s, and we failed to develop suit- 
able counter weapons. 

The lesson to be learned is that the mili- 
tary posture of a potential aggressor at any 
single point in time can never again be 
looked at as a static one. It must, if we heed 
the lessons of history, be looked at as a 
transitory phenomenon. This necessitates 
the need for long range planning for the 
purpose of anticipating the aggressor's future 
position and implementing long lead time 
requirement programs in order to assure our- 
selves a reasonable position when the need 
becomes critical. 

1 sincerely hope that Mr. Tyler never has 
to look down the throat of a Russian 1CBM 
or IRBM from the deck of his CVA. If he 
does. I hope he is properly grateful for the 
anti-missile missile that will shoot it down 
and realize that national long range planning 
foresaw the need and provided such a 
counter weapon. R. S. Couey 

Fullerton, Calif. 


Restrictive Security 

Can't something be done about the in- 
adequate, completely frustrating, and sel- 
defeating anachronism known as our "se- 
curity system?" Paraphrasing the famou 
French Revolution death cry: "Oil. 

security, what crimes are committed in thy 

Anyone can get a rubber stamp reading 
"Secret” and stamp the Ladies Home Journal 
and it becomes a classified document, but it 
requires an approximation of a Constitutional 
amendment to de-classify it. Once classified 
the possessor must guard it with his life, 


of its renders on the issues raised in the 

letters to the Editor, Aviation I Peek. 
330 IF. 42nd St.. IVew York 36. IV. Y. 
Try to keep letters under 500 words and 
give a genuine identification. IF e will 
not print anonymous letters , but names 
of writers wilt be withheld on request. 

even though he knows its relationship to 
actual national security may be so remote 
as to be nonexistent. 

Why not date the classification on a 
document and make it automatically de- 
classified at the end of a year, if not re- 
newed? Also, some type of government seal 
imprint should be required to make the 
classification valid. 

In a new location within the same com- 
pany I have been, for over four weeks and 
still waiting, bogged down in buck-passing 
and security paper work for the locksmith 
in our organization to issue me a security- 
approved padlock for this so-called classified 
material, much of which if wrung out should 
be in the wastebasket. But my neck is out if 
1 fail to find someone who has a lock to 
lock it up at the end of the day — after sev- 
eral weeks, all your neighbors hate you. 

A recently released study on the "Struc- 
tural Analysis of Rocket Motor Cylindrical 
Bodies and Spherical and Elliptical Heads, 
gave absolutely nothing new. (It's all in 
my 23-ycar-old edition of "Formulas for 
Stress and Strain" by Roark.) What it said 
was so interwoven with gobbledygook (pad- 
ding) and unnecessary-, abstmse mathematics 
as to thoroughly confuse an astute scholar. 
It took me several hours to discover that 
the author was saying nothing, in the most 
involved and complicated manner. (Of 
course, individually it didn't cost me very- 
much; Uncle Sugar's nephews and nieces 
paid for the report, and for my and several 

I cite this to show how our present system 
provides a beautiful shield for nincompoops 
and ne’er-do-wells to hide behind and an 
ideal place for domestic traitors to tic up 
our slim scientific manpou-er in useless, 
time-consuming endeavor, thus slowing up 
our whole operation. If I were a Communist 
this is the way I'd u-ork, and how could our 
security- system stop me? 

Our approach to security should be on the 
basis of a calculated risk. If in doubt as to 
whether a document should be classified, 
don’t! It would hamper us almost as much 
as the Russians. With them admittedly 
ahead of us in some important fields, sonic 
risk would be in order to unhobblc our own 
efforts so we can start running again. 

A short time back a young engineer went 
io work for me. He told me that when he 
first went to u-ork for his previous employer 
he invented a new-type, much-needed valve 
for a certain rocket. His initial layouts were 
submitted for approval and promptly- 
stamped "Secret.” It was three days before 
he could gain access to his own work, be- 
cause he only had an interim "Confidential" 
clearance. 

The "need to know" philosophy is another 
aspect of security sadly in need of revision, 
if we want to get back into high gear. Every 


engineer and scientist worth his salt is 
"knowledge-hungry." Prior to World War 
II we couldn't stay abreast in our profession 

black books" of technical tidbits garnered 
without any "need to know" because some- 
time they- might be useful. Sometimes the 
best solution to a problem comes from an- 
other unrelated field of which there is no 
apparent "need to know." 

We must face it; a perfect security system 
would guarantee absolute immobility in the 
arms race, and u-onld maintain a stagnant 
status quo of scientific knowledge. While 
we are not quite bogged down, it is becom- 
ing apparent why the Russians got ahead 
of us. Nearly all progress today is in spite 
of the security system, and in any race rapid 
progress wins — not maintaining a fixed po- 

Engineering society meetings that 20 years 
ago were live forums of current knowledge 
have degenerated to tiresome rehashes of old 
stuff read six months ago in Aviation Week. 
Of course, some of the secret sessions arc 
good if you knew three months ahead that 
you could get away and got your "clearance” 
in the security mill in time. 

Why cannot clearances be on an indivi- 
dual rather than a company basis? A clear- 
ance card and social security card could be 
combined with thumb print and picture with 
only two levels of clearance, “cleared” or 
“not cleared," these cards to be rcchecked 
at specified intervals (one year — two years 
— ?) on the individual's responsibility- — like 
a driver’s license. Then to attend classified 
sessions he’d simply present his clearance 
card. Sure, it isn’t airtight, but neither is 
our present system. At present if a Commie 
u-as told to attend he’d leave no stone un- 
turned to finagle his way in, whereas the 
engineer who should go gets so bogged 
down in security- procedures (which con- 
tinually change) that he gives up in disgust. 
Now who has benefited? 

This letter can be easily pooh-poohed and 
degraded in importance by those w-ho don’t 
understand or arc interested in maintaining 
an outdated status quo. but the facts remain 
very real for those w-ho must work under 
the system. Since some system is necessary 
can’t it be streamlined and get it off our 
backs so we can accomplish something? 

(Name withheld by request.) 

As Old Timer 

California 


Overheard? 

In regard to the last item in your “In- 
dustry Observer" column, May 1 issue (p. 
23), I believe the USAF research effort has 
laid on egg. 

The item relates that USAF is planning 
to use a recording of a woman's voice as an 
audio warning of danger by introducing an 
"unusual" sound to attract pilot attention. 

I would think that little research is neces- 
sary to determine there is nothing unusual 
about hearing a woman’s voice. 

Ralph G. Tuttle 
Bethesda, Md. 
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SERVO 

PACKAGE 

PROBLEMS 



Here's how CPPC 
is advancing the state 
of the Servo Art 
through miniaturization 
including extensive 
weight reduction 




MINIATURE (2 ELEMENT) SERVO 6EAR TRAINS 

In the smaller assembly (1” wide by 1.812” long) any gear 
ratio up to 1000:1 can be supplied. In the other assembly 
(1.281” wide by 1.859" long) gear ratios up to 4000:1 are 
available. Choice of size 8 rotating components may be made 
for either design. 

Depending on materials and components, weight: 4 to 6 oz. 


MINIATURE (3 ELEMENT) SERVO GEAR TRAINS 

Two configurations are available to meet your mounting re- 
quirements (1.750” square or 1.188” wide by 2.500” long). 
In either design, gear ratios from motor to first rotating 
component of up to 1000:1 may be supplied, and up to 36:1 
from ine first rotating component to the second. Your choice 
oi size 8 components for either design. 

Depending on materials and components, weight: 6 to 12 oz. 



J&CPPC 

JJesiqn (Jour 
Seroo Package! 


Perhaps the units shown are exactly what you have been looking for— or perhaps they are 
close to your needs. If not, the Systems Division of CPPC has the engineering knowledge 
and the production facilities to design and produce servo packages to your requirements— 
and all this supported by CPPC's precision rotating components of many varieties. 

Why not give us the opportunity of reviewing your requirements for servo packages today. 



For Further Information Telephone Or Write: 


CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 
Sales Department: 5050 State Rd„ Drexel Hill. Pennsylvania 
MAdison 2-1000. twx lnsdwn, PA. 1122(U) — or our Representatives 




Maneuvering a satellite in space: An electric arc-jet spac° engine, no larger 
than a milk bottle, has been developed by Avco to enable satellites to change orbit 
in space. The thrust of these units is small; runs of long duration are required. 
At Avco’s Research and Advanced Development Division, a prototype engine 
using hydrogen as propellant has operated continuously for 100 hours in simulated 
space environment. 

>1kco 

AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW 


YORK 


REGARDLESS OF RACE, CREED, COLOR OR NATIONAL ORIGIN 



